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What is architecture? Why does it matter? How has it developed through the centuries 
and around the world? And how is it adapting to powerful forces such as globalization 
and environmental change? These are some of the questions this book aims to answer. 


Architecture is the backdrop to our lives, especially if we live in towns or cities, 
which are continually evolving. Without architecture, buildings would be no more 
than rudimentary forms of shelter. Yet architecture is not only about structures that 
have been built using stone, brick, timber, reinforced concrete, and steel. Elemental 
building types — yurts, tipis, igloos, huts, and houses made of mud, reed, or straw — 
are also designed structures, with their own advantages, strengths, and beauty. In 
pastoral or hunter-gathering societies, they are as relevant today as they were 
thousands of years ago. 


“Architecture began when two bricks were put together well.” 
Mies van der Rohe 


German architect (1886-1969) 


Expanding concept 


The art, science, and act of designing and constructing buildings emerged where 
people first settled and formalized government, religion, and what became civic life, 
building temples, palaces, and tombs in honour of their gods and rulers. Gradually, 
the concept of architecture was applied to other kinds of buildings. 


People used architecture to say something about themselves or about the society in 
which they lived. It could convey power and authority, as Roman architecture did, or 
reinforce an identity. Carvings in Hindu temples told origin stories; the rock-built 
churches of Lalibela in Ethiopia united Ethiopians in the Christian faith. 


Initially, the ambition of those who commissioned, designed, and built architecture 
depended to an extent on local climate, geography, geology, economies, culture, and 
knowledge. But as societies developed, in tandem with foreign trade and territorial 
conquest, awareness of what might be possible expanded. New ideas crisscrossed 
territories, nations, and eventually entire continents. 


Over the centuries, theories of architecture began to develop, along with its 
codification — rules and principles. In ancient Greece and Rome, for example, the 
style and proportions of buildings were determined by the order (column style) used. 
In China, architects were guided by numerology (the meaning of numbers) and feng 
shui — the significance of place and positions. 


New ideas — and structural daring, as masons, carpenters, and builders gained a 
better understanding of the properties of materials — led to the magnificent buildings 
of ancient Egypt, Greece, Rome, and Byzantium; the temples of India, China, 
Cambodia, and the Americas; and the cathedrals and civic buildings of medieval 
Europe. As the insides of buildings became as important as external expression, dark 
cell-like spaces gave way to imaginatively planned interiors. 


It was at the time of the European Renaissance that the specialist architect emerged, 
but architecture was not treated as a distinct profession until the 19th century, when 
schools of architecture were widely established. Until then, architectural work had 
been largely carried out by stonemasons or other builders who learned their craft 
through apprenticeships and experience rather than books and academies. 


Designing buildings became a highly regarded and well-paid profession in Europe, 
the US, and their spheres of influence around the globe. This change marked a 
decisive division between those who designed and those who constructed buildings, 
with engineers playing a third role as buildings became more complex. Today, with so 
many new methods, materials, and demands made on new buildings, architects work 
as part of interdependent teams of specialists. 


Shaping influences 


The Industrial Revolution brought many advances in architecture, spurred on by 
technological developments and the need for new kinds of building, from factories to 
trainsheds. Inventions such as lightweight steel and reinforced concrete enabled 
architects to span huge areas and build to great heights. Skyscrapers were first 
constructed in the US, but they soon transformed the appearance of major cities 
across the world. 


In the late 20th century, computer-aided design (CAD) - the use of algorithms to 
generate new forms — pushed the boundaries of architecture even further. Designs 
previously considered unbuildable suddenly became feasible, leading to some of the 
world’s most thrilling buildings and reigniting an old debate — should form (aesthetic 
design) ever be more important than function (the purpose of a building)? Function 
had prevailed for large parts of the 20th century. 

Architecture is also influenced by wider cultural changes and new ideas in other art 


forms, especially art and literature. The Renaissance produced a flowering of 
Classically-inspired architecture across Europe; the Arts and Crafts movement at the 


end of the 19th century was part of a wider backlash against the inhumanity of the 
industrial age; in the early 20th century, Cubism was an important influence on 
Modernist architecture. 


On a more fundamental level, buildings are also shaped by the needs and welfare of 
the people who live and work in them. In the early days of the Soviet Union, for 
example, Constructivist architecture aimed to raise the living standards of people who 
had previously been peasants. 


The biggest influence on architecture today is the need to protect the planet. This 
has resulted not only in initiatives to reduce the energy use of buildings, and of 
construction itself, but also in a return to architecture shaped by the local 
environment. In parts of Africa and Asia, architects are reviving and adapting 
ingenious vernacular forms that had been eclipsed by styles imported from the West. 
The challenge for all architects is to produce beautiful, functional buildings that tread 
lightly on the planet. 


“Architecture should be able to excite you, to calm you, to make you think.” 
Zaha Hadid 
British-Iraqi architect (1950-2016) 
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Locate the world’s first city, it is argued, and you will find our earliest architecture. 
Contenders include Catalhóyük in Anatolia, Turkey, where mud-brick houses built in 
a honeycomb pattern date from about 7,100 sce. But most experts agree that the first 
sophisticated architecture arose in Mesopotamia (present-day Iraq and parts of Iran 
and Syria) in around 3500 Bce. 
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Monuments to the gods 


Temples were at the core of the first cities. Fierce gods had to be worshipped and 
appeased, and the most ambitious buildings were raised in their honour. The earliest 
temples were ziggurats — stepped pyramidal structures made of mud and baked brick, 
a form that is found in various parts of the ancient world, notably in Mesopotamia and 
Egypt but also in North and Central America. To what extent such structures were 
indigenous or the result of an exchange of ideas along transoceanic trade routes 
remains a matter of research and debate. 


Many civilizations shared the impulse to build as high as technically possible in 
order to be closer to their gods. This was especially true when cities were situated on 
flat plains. In Egypt, pyramids — mountain-like sacred structures that are 
geometrically perfect — were set against wide horizons under boundless skies. In 
ancient Greece, from around 800 Bce, temples were built on hills with sweeping 
vistas. 


Domestic architecture mainly consisted of mud-brick dwellings, which could 
number scores of thousands. Large settlements were not just confined to 
Mesopotamia, ancient Egypt, and ancient Greece. In the Indus Valley (in what is now 
Pakistan), Mohenjo-daro dates from around 2500 Bce and is thought to have housed 
40,000 people in baked-brick dwellings equipped with plumbing and set out in 
rectilinear grids. 


New forms 


Architecture was the outward expression of a culture's religious belief, military 
prowess, political power, and civic pride. A host of architectural innovations were 


developed by the ancient Greeks and Romans. The Egyptians had invented columns 
as a means of supporting the roofs of vast hypostyle halls, a style adopted by the 
ancient Minoans on Crete, but the Greeks used three styles of column (orders) to 
determine the style of the building as a whole, including its decoration. Their 
harmoniously proportioned buildings established an aesthetic that has influenced 
architects ever since. 


Through a dynamic marriage of practicality and structural daring, the Romans 
perfected domes, stone arches, and vaulted ceilings, producing sophisticated temples, 
amphitheatres, baths, and civic buildings on a monumental scale, and facilitating the 
expansion of their empire. Their arched stone bridges were strong enough to carry 
conquering armies and heavy artillery across great rivers, and their aqueducts 
transported fresh water over long distances. The Roman invention of lightweight 
concrete led to astonishing architectural feats, such as the huge dome of the Pantheon 
temple in Rome. 


The adoption of Christianity in 313 ce and the transfer of the Roman capital east to 
Byzantium in 330 ce ushered in another architecturally innovative period. Under 
Emperor Justinian (r. 527—565 ce), the church of Hagia Sophia (Divine Wisdom) in 
Byzantium’s capital Constantinople (now Istanbul) was built in only five years, its 
domes of unprecedented complexity and beauty, and its walls covered in mosaics. 
The building’s influence on Islamic design in later centuries was profound. 


Eastern architecture 


Architects in the eastern hemisphere were also building on an epic scale, 
demonstrated from 221 sce, by the Great Wall linking a chain of fortifications along 
China’s northern border. The first known stupa (Buddhist shrine) was built in Sanchi, 
central India, in around 270 sce. Although this was a simple mound, stupas became 
more elaborate as the Buddhist religion spread. 


In China, where Buddhism became the state religion in the 6th century ce, the stupa 
turned into a pagoda, a tiered tower that became popular in other Asian countries. The 
pagoda’s style followed strict rules governing all Chinese architecture, such as having 
an uneven number of tiers to reflect the Chinese belief in the sacred meaning of 
numbers. First built of wood, then brick or stone, the towers soared heavenward, long 
before the Gothic spires of medieval Europe. 
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Early settlements 


BEFORE 


c. 1.8 million years BcE Stone tools are used by human ancestors in Wonderwerk 
Cave in South Africa, providing evidence of cave-dwelling. 


c. 75,000—70,000 Bce At Blombos Cave, near Cape Town in South Africa, ochre 
markings are incised on stone, the earliest known artistic representations made by 
anatomically modern humans. 

AFTER 


c. 4000-3100 sce During the Uruk period — named after the city of the same name, 
in modern-day Iraq — urban life emerges in Mesopotamia. 


c. 3100 sce The earliest of the Stonehenge monuments are established as part of a 


Neolithic settlement on Salisbury Plain, in the south of England. 


Architecture was born out of one of the necessities for human survival: shelter. 
Shelter provides protection, both from the weather and from predators, and allows 
people to have some control over their immediate environment. Anthropologists 
believe that for at least 90 per cent of human history, our ancestors used shelter in a 
transitory way. They lived in the open, travelling in small groups within a relatively 
set territory, and often making camps near springs or streams. They would have 
treated certain spots as bases for hunting and foraging, perhaps returning to them 
seasonally. Some of our ancestors may have sheltered in woodland, seeking cover 
under dense clumps of leaves. 


When possible, people would have taken refuge under cliffs and in caves. Evidence 
of this survives in the rock paintings that Palaeolithic humans left behind, such as 
those at Chauvet and Lascaux in southern France, made around 36,500—30,000 and 


17,000—15,000 years ago respectively. However, caves are only found in rocky 
terrain, so people would have been compelled to develop other forms of shelter. 


Nomadic peoples live a hunter-gatherer existence, using 
temporary shelter and leaving few traces of their presence. 


Semi-nomadic peoples make use of caves as sheltered bases. 


Early communities create more permanent settlements, 
possibly to facilitate agriculture. 


With the development of permanent settlements, 
architecture emerges, offering more than essential shelter. 


“The first gesture of an architect is to separate the microclimate from the macro space outside.” 
Mario Botta 
Swiss architect (1943—) 


The first settlements 


The earliest constructed shelters would have been fashioned from whatever natural 
materials were to hand, such as stones, branches, long grasses and reeds, and animal 
bones and hides. As groups of people became less migratory, they would have created 
more permanent structures, using large stone slabs and, eventually, earth, which was 
taken from the ground and dried in the sun to form clay blocks. At Dolní Véstonice, 
in what is now the Czech Republic, archaeologists have identified a large, open-air 
settlement located beside a stream. Round indentations in the ground suggest huts, 
and there is also evidence of a lean-to shelter dug into an embankment. Radiocarbon 
dating indicates that Dolní Věstonice was first occupied in c. 24,000 pcr. 


The origins of architecture 


Some of the earliest builders of what we would recognize as homes" are the 
Natufians, a semi-sedentary people who inhabited the eastern Mediterranean region at 
the end of the last Ice Age, about 12,000 years ago. In what is now Israel, Lebanon, 


and Syria, the Natufians lived in villages of circular huts, built on stone foundations 
and believed to have had roofs made of brushwood. 


The end of the last Ice Age was a time of transition from a hunter-gatherer 
existence to a settled way of life sustained by agriculture. This inevitably meant 
creating permanent residences and other kinds of buildings grouped into villages. In 
southern Turkey, the vast Neolithic archaeological site of Catalhóyük displays 
evidence of continuous occupation from 7400 to 5700 sce. The houses are rectangular 
and are clustered together like cells in a honeycomb. They have windows but no front 
doors or streets between them — people travelled over the rooftops and entered their 
home through a hole in the roof, climbing down a ladder. 


With the creation of these permanent settlements, building moved beyond the 
simple provision of shelter and the story of real architecture began. 


The walls of the buildings at Catalhóyük, in present-day Turkey, were built from mud bricks, 
which would have been covered with a layer of plaster. 


See also: Dwellings * Rock-cut buildings « Mud * Organic forms * Elemental 
architecture 
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IN CONTEXT 


FOCUS 
The birth of architecture 


BEFORE 


5th millennium Bce Temples on raised platforms are erected throughout 
Mesopotamia (present-day Iraq). 


4th millennium sce The city of Uruk in Mesopotamia is founded — one of the 
world’s earliest cities and the site of a giant ziggurat. 


AFTER 


331 Bce Alexander the Great, Macedonian ruler from 336 to 323 Bce, captures the 
city of Babylon in Mesopotomia, discovering its ziggurat in ruins. 


1975 In the Iraqi capital of Baghdad, the al-Zaqura Palace is built in the shape of a 
ziggurat in the Brutalist style — a post-1950 style of architecture characterized by 
the use of geometric shapes and raw concrete. 


After creating shelter — or perhaps, in some cases, even before — early humans 
constructed buildings for ritualistic or religious purposes. Pillars and circular 
foundations unearthed at Góbekli Tepe in Turkey dating back 11,000 years are 
thought to have had some religious function, as do numerous megaliths (literally 
“large stones") and stone circles dotted across Europe, mostly dating from the Late 
Neolithic period (c. 6400—4500 sce). Some prehistoric stone arrangements were 
undoubtedly monumental, but true architecture began in the birthplace of civilization: 
ancient Mesopotamia, in what is now Iraq. There, people built technically and 
aesthetically focussed forms of monument or shelter. 


Monumental Mesopotamia 


The Mesopotamians are credited with inventing writing, numerals, astronomy, and the 
wheel, and were the first people to develop planned cities. One prominent feature of 
these cities was the ziggurat — a type of massive pyramidal stone structure made up of 
successively receding storeys. Each ziggurat was part of a temple complex that 
included other buildings. Archaeologists have dated the earliest ziggurats — notably at 
Tepe Sialk, on the outskirts of Kashan in Iran — to around 3000 sce. 


Materials and design 


The most abundant building material in the region was mud, so the ziggurats were 
constructed from mud bricks, and finished with an outer layer of high-quality baked 
bricks. These baked-brick facades were often glazed with different colours arranged 
in patterns. Built of two to seven tiers, the ziggurats were viewed as dwelling places 
for the gods and had upper platforms that held shrines to deities. External steps 
ascended the ziggurat, in some cases arranged so that a climber had to make a circuit 
of each platform to reach the staircase that would take them up to the next level. The 
succession of tiers was probably intended to express the metaphorical distance 
between the world of humans and the realm of the gods. Only priests and rulers were 
permitted to visit the shrine at the top of the structure. 
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The mud-brick walls of a ziggurat’s platforms slope inwards, directing the viewer’s gaze towards 


the temple peak. 


The Ziggurat of Ur 


Much as every king during Egypt’s Old Kingdom built a pyramid, all the major 
Mesopotamian kings built ziggurats. Nebuchadnezzar’s ziggurat at Babylon — 
possibly the inspiration for the biblical story of the construction of the Tower of Babel 


— was one of the largest, although damage and erosion over the centuries reduced it to 
nothing but foundations. 


The finest surviving example of a ziggurat is the Ziggurat of Ur, which is near the 
city of Nasiriyah in modern-day Iraq. Dedicated to Nanna, the Moon god, it was built 
in around 2100 sce and then heavily reconstructed in the sixth century sce. During the 
1980s, Iraqi president Saddam Hussein commissioned the restoration of the building’s 
facade and staircases. 


Monumental in its scale, the Ziggurat of Ur was 64 m (210 ft) long and 45 m (148 ft) wide, and is 
thought to have been more than 30 m (98 ft) high. 


“Then they said, ‘Come, let us build ourselves a city, with a tower that reaches to the heavens’.” 


Genesis 11:1—7, the Bible 


Modern-day ziggurats 


The ziggurat remains a popular archetype in modern architecture. A number of 20th- 
century buildings drew their inspiration from this ancient design. The celebrated 
American architect Frank Lloyd Wright designed a circular ziggurat for the top of 
Sugarloaf Mountain in Maryland in 1925, but it was never built. A spiralling ramp 
that featured in the plan later appeared as part of his Guggenheim Museum in New 
York City, which was completed in 1959. 


See also: The pyramid * Mud * The skyscraper * Statement architecture * Brutalism ° 
New forms 
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IN CONTEXT 
FOCUS 
Developing the pyramid 


BEFORE 

c. 3200 Bce Newgrange, a large circular burial mound built from layers of stone and 
earth, is erected in present-day County Meath, eastern Ireland. 

c. 2686 Bce Upper and Lower Egypt are united, possibly by King Djoser, heralding 
the beginning of a period of architectural innovation. 

AFTER 

c. 921—944 ck A five-storey stepped pyramid is built in the Khmer Empire city of 
Koh Ker, Cambodia. 

1551 The tower of Oviedo Cathedral, Spain, topped with an octagonal pyramid, is 
completed. 

1930 Work finishes on the mausoleum for Soviet leader Vladimir Lenin (1870— 
1924), which echoes elements of the Step Pyramid of Djoser, Egypt. 


1993 The Luxor, a casino and 30-storey hotel in the form of a giant pyramid, opens 
in Las Vegas, US. 


Archaeological evidence suggests that the earliest ziggurats of southern Mesopotamia, 
built around 3000 ace, preceded the first ancient Egyptian pyramids by around 300 
years. However, the Egyptians established a sophisticated vocabulary of architectural 
elements and styles that would have a profound impact on many of the civilizations 
that followed, notably the Greeks and Romans. 


One of the reasons that ancient Egyptian architecture had such a long-lasting 
impact was that, while the Mesopotamians built their monumental structures in the 


impermanent medium of mud brick, the Egyptians were one of the first peoples to 
build extensively in the more weather-resistant medium of stone. 


“Man fears time, but time fears the pyramids.” 


Arab proverb of unknown origin 


The first pyramid 


Erected in c. 2650 Bce, the Step Pyramid of Djoser (or Zoser) is the earliest surviving 
stone building in Egypt. Until then, Egypt's pharaohs (kings) had been buried in 
large, rectangular, mud-brick structures known as mastabas. At Saqqara, the 
necropolis to the ancient royal city of Memphis, the tomb of King Djoser, who 
reigned in around 2686 to 2648 BcE, was made from a sequence of six stone mastabas, 
built one on top of the other and diminishing in size as they rose. The result was a 
rough, step-formed, prototype pyramid. 


It is possible that the novelty of the structure persuaded its architect that, rather than 
the conventional building material of mud bricks, the stronger material of stone — one 
of the great natural resources of Egypt — should be used. Historians believe this 
architect was Imhotep, a vizier (high-ranking adviser) to King Djoser, as well as a 
high priest and physician. His name was found inscribed on a statue near the entrance 
to the pyramid, making him the world's earliest known architect. Around 2,000 years 
after his death, he was deified for his healing abilities. 


Beyond its practical function as a tomb, the significance of the design is unknown. 
As a towering structure of a height never seen before — 62.5 m (205 ft) — it could be 
an expression of royal power. It might represent a stairway up to the heavens for the 
king to ascend. Alternatively, it may have been intended to represent the first mound 
of creation, which the Egyptians believed rose from the waters of chaos at the 
beginning of time. What is certain is that the Step Pyramid set a precedent, both for 
building in stone, and for erecting more and bigger pyramids. 


The Step Pyramid of Djoser served as the tomb of the Egyptian pharaoh, who was buried in a 
chamber some 30 m (100 ft) below ground level. 


Perfecting the pyramid 


Pyramid-building in Egypt progressed by trial and error. At the royal necropolis of 
Dahshur, south of Saqqara, a pyramid built during the reign of King Snefru (r. 2613— 
2589 Bce) rises from the sand at a 54-degree inclination and then, about halfway up, 
adopts a shallower 43-degree angle, giving it a “bent” appearance. 


Archaeologists interpret this as evidence that the builders realized the steepness of 
the initial angle made the pyramid unstable, then corrected it in the upper sections. A 
second pyramid at the same site, built immediately afterwards for the same pharaoh, 
was constructed at an angle of 43 degrees from its base, giving its sides a smoother 
appearance from bottom to top. 


However, the perfection of the pyramidal form was reached on a rocky plateau at 
Giza, a short distance north of Saqqara, where the Old Kingdom pharaoh Khufu (or 
Cheops) - believed to have reigned for about 30 years from around 2589 Bce — raised 
the Great Pyramid. Constructed around 2550 sce, only 100 years after the Step 
Pyramid, Khufu’s monument was originally more than twice the height of its ancestor 
at 146.6 m (481 ft). 
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From the construction of the Step Pyramid at Djoser in c. 2650 Bce — itself a development of the 


mastaba tomb — Egyptian pyramids increased in size, peaking with the Great Pyramid in c. 2550 
BCE. 


Refined design 


In addition to its remarkable size, the Great Pyramid was also immeasurably more 
sophisticated in its execution than its predecessors. The masons at Saqqara were only 
just learning how to work stone, but at Giza they worked with astonishing precision. 
The four corners of the base of the Great Pyramid align exactly with the four cardinal 
points of the compass, to an accuracy of one-twelfth of a degree. Each of the four 
sides is 230 m (755 ft) long, with a maximum variation between the sides of just 4.4 
cm (174 in). The Great Pyramid contains around 2.3 million blocks of stone, each 
weighing an average of 2.5 tonnes (2.8 tons). The largest of these blocks, which were 
used to roof the chambers deep within the pyramid, weigh as much as 80 tonnes (88 
tons). 


The 203 tiers of large limestone blocks that make up the structure have a rough 
appearance today, but were originally cased with polished limestone panels, laid with 
tight Joints less than the width of a credit card, resulting in a completely smooth and 
white outer casing. 


The Great Pyramid stands with two other large pyramids — along with many 
smaller pyramids — and each of the three large ones was originally part of a group of 
structures that included temples, chapels, and causeways. The scale, mass, and 
geometrical precision of the Great Pyramid, and the enigma of how it was built and its 
relationship to the stars, make it a feat of architecture that still captures our 
imagination today. 


The three large pyramids of the royal necropolis at Giza are those of Menkaure (front), Khafre 
(centre, with outer casing stones still in place at the top), and Khufu, or Great Pyramid (rear). 


“It [the Great Pyramid] is built of stone, smoothed and fitted together in the most perfect manner.” 
Herodotus 


Greek historian (5th century Bce) 


The spread of pyramids 


Pyramid-building boomed in Egypt for around 400 years after the construction of the 
Great Pyramid, although the structures became progressively smaller, with more 
emphasis placed on the decoration of the pyramids’ associated temples. The last 
notable pyramid was constructed around 1525 sce. By this time, pyramids had been 
abandoned as royal burial places because of the threat from tomb robbers. When the 
New Kingdom pharaoh Amenemhat III (r. 1854—1808 BcE) commissioned his 
pyramid at Hawara, it included tunnels leading to dead ends, trap doors hidden in the 
roofs of corridors, and dummy shafts, all meant to thwart would-be thieves. 
Ultimately, the Egyptians chose to burrow their royal tombs into the rock faces of 
valleys and cliffs, in the hope that their locations might remain secret. 


The iconic form of the pyramid, however, remained appealing and, between 
approximately 300 sce and 300 cz, it flourished again in the Kushite kingdom of 
Nubia, in what is now northern Sudan. During this time, around 50 pyramids were 
constructed at a necropolis near the Nile River. These Nubian pyramids are smaller 
than the Egyptian pyramids, and more steeply sided. 


The Romans, who captured Egypt from Cleopatra in 30 Bce, were fascinated by the 
monuments of the ancient civilization on the Nile. They embellished the city of Rome 
with obelisks and sphinxes — some stolen, some fashioned in homage — and the 


occasional pyramid. A notable example is the steeply pointed tomb of the Roman 
magistrate Gaius Cestius Epulo. Completed around 12 Bce, it is made of concrete 
covered with white marble, with paintings decorating the interior walls, and stands 37 
m (121 ft) high. 


Impractical design 


The pyramids are astounding creations, but they bear little relation to anything in the 
subsequent history of architecture. This may be explained by the impracticality of the 
pyramid as a building type — its sloping sides are incapable of bearing weight. As a 
consequence, there are few examples of modern pyramids. The glass-and-steel 
pyramid in the courtyard of the Louvre in Paris, France — designed by Chinese- 
American architect I.M. Pei in 1984 — is striking, but it is little more than an elaborate 
fanlight to an underground lobby. 


Mesoamerican pyramids 


Pyramids feature prominently in ancient Mesoamerican architecture. These 
were not pure, smooth-sided Egyptian-style pyramids, but more akin to 
ziggurats, with processional stairways on each of their faces, leading up to 
temples on their flattened summits. They were built at the centre of Aztec and 
Mayan cities, whereas Egyptian pyramids were located away from large 
settlements. 


At Teotihuacan in Mexico, which was the largest city in the pre-Columbian 
Americas in the early centuries of the first millennium, the Pyramid of the Sun 
was completed around 200 ce and the Pyramid of the Moon in c. 400 ce. Also 
in Mexico, the Great Pyramid of Cholula — begun in the 3rd century Bce and 
completed in the 9th century Bce — had a larger base than Egypt’s Great 
Pyramid. The Mayan city of Tikal in Guatemala had numerous pyramidal 
temples, some of which were arranged in patterns, leading to speculation that, 
as in Egypt, they may have had astronomical associations. 


The Pyramid of the Sun at Teotihuacan in Mexico, is the third largest ancient pyramid in 
the world. 


See also: The ziggurat * The pueblo * Rock-cut buildings * Statement architecture * 
Connecting heaven and earth 
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THE COLUMN 
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The column and the classical orders 


BEFORE 


c. 4800 sce Buildings with thatched roofs supported by wooden columns are 
erected at the Neolithic settlement of Banpo, in modern-day China. 


c. 4000 sce Palm trunks are used as structural supports in buildings in 
Mesopotamia. 
AFTER 


113 ce Trajan’s Column is erected in Rome. The frieze spiralling up this 30-m (98- 
ft) column depicts the military victories of Emperor Trajan over the Dacians. 

360 Old St Peter's, a basilica located on the site of the present-day St Peter's, 
Rome, is consecrated, and features an altar with *Solomonic" columns (columns 
with a spiral shaft). 


1554 Italian architect Andrea Palladio, whose work reignited interest in classical 


principles, designs Villa Foscari, near Venice, with a portico supported by Ionic 
columns. 


1793 The foundation stone for the Capitol building is laid in Washington, DC. It is 
built in Neoclassical style, following the Corinthian order. 


A structural feature that can support ceilings or lintels, the column allows builders to 
create large, enclosed spaces without solid walls. While the earliest builders would 
have used tree trunks, branches, or suitably shaped stones as vertical supports, carved, 
uniform columns were in use as a specific architectural element in antiquity. Under 
the Greeks and Romans, columns became a vital element in orders, or styles of 
architecture, with rules to bring harmony and beauty to a building. British 


architectural historian John Summerson called these orders the “grammar of 
antiquity". 


Early columns 


Egypt is home to structural remains that are thought to include the earliest surviving 
examples of columns. At Saqqara, a burial site near the ancient city of Memphis, 
archaeologists have reconstructed parts of an extensive walled funerary complex, 
including a colonnade of 20 pairs of matching columns. Built around 2650 sce, the 
columns demonstrate how early stoneworkers were translating into stone the ancient 
Egyptian architecture of mud bricks, wood, and plant stems: the columns are carved 
with ribs so that they resemble bundles of reeds. Egyptologists believe the columns 
were originally painted green to emphasize the continuity with earlier, organic 
materials. They also believe the stone roof over the colonnade was carved to represent 
tree trunks. 


By around 2000 sc, the Egyptians had stopped treating stone as a substitute for 
natural materials and embraced it for its own natural qualities. They constructed 
temples built into cliff faces, in which rows of square-cut colonnades echoed the 
soaring rock walls above. They also built *hypostyle" halls — chambers with roofs 
supported by pillars or columns — that utilized the compressive strength of stone to 
create spaces of a size not seen before. In the Great Hypostyle Hall (c. 1290—1224 
BCE) at the Karnak temple complex in Thebes — the capital of ancient Egypt at its peak 
— a vast, cathedral-like space was supported on a forest of 134 columns, some as high 
as 24 m (79 ft). Their capitals (column tops, from the Latin caput or *head") are 
carved to imitate the shape of papyrus stalks. 


The Great Hypostyle Hall at Karnak features 12 columns with capitals that tower above the 
surrounding columns, creating a vaulted central area. 


Developing the column 


Some columns were fashioned from single pieces of stone, but as Egyptian buildings 
began to reach the kind of scale seen at Karnak, columns had to be constructed from 
separate drums". These solid disks were individually carved and fitted together using 
a peg in the centre of the drum. In addition to their structural role, Egyptian columns 
could also carry symbolic meaning. As well as papyrus plants, the capitals were 
fashioned to resemble lotus plants, or carved with the faces of deities. At his mortuary 
temple at Thebes, the pharaoh Ramses II (r. 1279-13 BcE) commissioned columns 
carved with a standing likeness of himself, with his feet as the base and his head as 
the capital. Egyptian columns were also often inscribed or painted with hieroglyphics, 
or both. 


In Europe, the Minoans of Crete, the continent’s first advanced civilization, 
absorbed influences through trade with ancient Egypt but developed their own style of 
column, using tree-trunks placed on stone bases and with stone capitals. The remains 
of the Palace of Knossos (c. 1650—c. 1450 Bce) include numerous such columns made 
from cypress trees placed upside down, so the columns are wider at the top than at the 
bottom. 


Even clearer Egyptian influence has been found at Persepolis in Iran, where the 
Persians made use of highly decorated stone columns. Built for Persian king Darius I 


(r. 522-486 sce), the ceremonial capital includes the so-called “Hall of a Hundred 
Columns", which features columns with capitals in the form of twinned bulls" heads. 


The Doric 
Order is governed 
by a series of rules 
concerning the 
characteristics and 
proportions of 
architecture. 


The Romans 
adopt the Greek 

orders of architecture 
and create two of their 
own —the Tuscan and 
the Composite. 


From the 3rd 
millennium BCE 
ancient Egyptian 
architects build large 
structures, including 
columns, in stone. 


The Ionic Order 
develops in western 
Turkey and is exported to 
the Greek mainland. A third 
order, the Corinthian, 
develops from the 
Ionic. 


The ancient 
Greeks, influenced 
by Egypt, start to favour 
stone over wood and 
develop new building 
templates, or 
orders. 


The classical orders 


From the 7th century Bce, Greek architects, influenced by what traders from Greece 
saw in Egypt, began to replace wood with stronger and more durable stone as the 
primary building material for their large structures. They developed a building style 
that was characterized by an awareness of the harmony and power of proportion. This 
vision was expressed primarily in the column and its various parts — the base, shaft, 
and capital — and the entablature (architrave, frieze, and cornice) it supported. 
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The classical orders differ in their treatment of the column, including the base and capital, and the 
entablature it supports. This superstructure has three main elements: the architrave, frieze, and 
cornice. Its purpose is to support the facade and triangular-shaped gable (pediment) or the beams 
that carry the roof. 


“Reflect on the great event in architecture when the walls parted and columns became.” 
Louis Kahn 
American architect (1901-74) 


Imitating the body 


The Roman architect Vitruvius, who wrote a treatise called De architectura (On 
Architecture), described how the essential proportions developed by the Greeks were 
derived from the natural world, specifically the proportions of the human body. 
“Since nature has designed the human body so that its members are duly proportioned 
to the frame as a whole”, explained Vitruvius, “... in perfect buildings the different 
members must be in exact symmetrical relations to the whole general scheme.” The 
Greeks determined that a man’s foot is one-sixth of his height. They applied this ratio 
of 6:1 to the column, raising the shaft — including the capital — to a height six times its 
thickness at the base. This became what is known as the Doric column, with the 
"proportions, strength, and beauty of the body of a man". It appears in Greek 
mainland architecture from the 7th century sce, including the Temple of Hera at 
Olympia. 

The entablature that rests on top of a row of Doric columns includes a frieze 
consisting of metopes — square, sometimes plain but usually carved, panels — set 
between vertically grooved blocks, known as triglyphs. Under each triglyph is a row 
of small, decorative pegs — the guttae — which may have been representations of the 
pegs used to secure wooden roof beams before the use of stone. 


Vitruvius writes that when the Greeks constructed a temple to the goddess Artemis, 
they required an architecture that reflected her femininity, so introduced a column that 
had a more slender ratio of 8:1. They gave it a decorative base, where the Doric had 
none, and they made an elaborate capital with volutes that resembled the curls of a 
woman's hair. The shaft had shallow vertical grooves, called flutes, like the folds in a 
robe or dress — although Doric columns could also be fluted. In the words of 
Vitruvius, this order, known as Ionic, possessed the “delicacy, adornment, and 
proportions characteristic of women". His explanation is appealing but fanciful: the 
new order actually developed among the Greek communities of Ionia (a region on the 
western coast of present-day Turkey) and was exported to mainland Greece. A third 
and later order, the Corinthian — which takes its name from the ancient Greek city of 
Corinth — has a similar entablature to the Ionic but much more elaborate capitals, 
decorated with sculpted acanthus leaves, an ancient symbol of immortality. 


“Without proportion there can be no principles in the design of any temple.” 
Vitruvius 


De architectura, c. 30—15 BCE 
a. — CÓOEBRBBPMPNPRNNNEPHIERISCMNPEREENECHUNNEP EN PISPRNI] 


Vitruvius 


Little is known about the life of Marcus Vitruvius Pollio, more commonly 
known as Vitruvius, except that he was a Roman military architect and 


engineer in the 1st century Bce. Although his architecture ranged widely, 


including sundials, pumps, and catapults, his fame rests not on any structures 
he designed, but rather on his ten-book treatise De architectura (On 
Architecture). It contains information on ancient building practices, such as 
how to site a city and position streets, as well as the first description of the 
classical orders. 


Vitruvius set out three central precepts for architecture: firmitas (“strength”), 
utilitas (“functionality”), and venustas (“beauty”). Like the ancient Greeks, he 
believed that true beauty stemmed from the proportions found in nature, as 
expressed in the classical orders. As the only surviving classical work on the 
subject, Vitruvius's De architectura was a key influence for the architects of 
the Italian Renaissance and later Greek and Roman revivals, who used it as 
their main authority on classical style. 


Greek temple architecture 


The Greek architectural orders governed not only the shape, proportions, and details 
of the columns, but also the rest of the building. The artistic perfection of Greek 
architecture is best showcased in its temples — and, of all Greek temples, the 
Parthenon (c. 447—432 gce) is considered the pinnacle of Classical Greek artistic 
achievement. It was commissioned by the statesman Pericles as a symbol of Athenian 
wealth and power and designed by the architects Ictinus and Callicrates. 


Like almost any other temple of the time, the Parthenon had a simple oblong plan 
with rows of columns on all four sides and a walled, central shrine that housed a cult 
statue — in this case, an image of the goddess Athena, patron deity of Athens. What 


makes the Parthenon exceptional are its perfect proportions and refinement, enhanced 
by the deliberate use of optical illusion. 


It is not obvious when looked at, but the Parthenon contains few straight lines or 
right angles. The proportions of every element have been tweaked to trick the viewer 
into seeing something free of visual distortion by the human eye and to ensure 
maximum grandeur. The columns, for example, bulge slightly in the middle, to avoid 
looking from a distance as if they are narrowing at the centre, and gently incline 
towards the centre of the building to appear straight. 


The Doric columns that support the Parthenon’s facade tilt inwards slightly so that, when viewed 
from the plain below, they look perfectly vertical. 


“The Parthenon is the architect’s dream. It is what architecture was, is, and should be.” 
Edward Hollis 
British architect (1970-) 


Roman additions 


When the Romans became the major power in the Mediterranean region in the 2nd 
century BCE, they built on the legacies of earlier civilizations. In Egypt, they raised 
temples that looked like those built by the great pharaohs of the past, while on the 
other side of the Mediterranean sea they followed the rules of the Greek classical 
orders. Whatever the structure, the Romans would apply the Greek principles of 
proportion, harmony, and beauty. This related to all the new types of building 
embraced by Roman engineers, from arches, domes, and vaults to basilicas and 
triumphal arches. 


Rather than simply imitating the Greeks, the Romans also developed two orders of 
column: the Tuscan and the Composite. The Tuscan column is the plainest of all the 
orders, with an almost squat, naked shaft, and the most basic capital and base. In its 
muscular proportions, the Tuscan column has an almost militaristic feel. By contrast, 
the Composite is the most elaborate column of the classical orders: its capitals 


combine the volutes of the Ionic with the leaves of the Corinthian Order, while the 
shaft is the most slender of all, typically with a 10:1 height ratio. 


Roman temple architecture 


Just as in the age of Classical Greece, temples were among the most important 
buildings in Roman culture. All towns of any importance had at least one principal 
temple. Their form generally followed the Greek model of an oblong plan with 
colonnades on four sides supporting a pedimented roof, with a main room (cella) 
housing the cult image of the deity to whom the temple was dedicated. 


Roman temples tended to emphasize the front of the building, with wide steps 
leading up to a portico — a roofed porch shielding the building's entrance. Also, the 
platform that supported the structure was typically raised far higher in Roman temples 
than in Greek examples. The sides and back were often undecorated and inaccessible 
— only the front had steps — which differed from Greek temples, designed to be 
viewed and approached from all sides. 


Roman temple architecture is exemplified in the Maison Carrée (French for 
"Square House") in the southern French city of Nimes, which is one of the best- 
preserved Roman temples. It was constructed around 19 sce during the reign of 
Emperor Augustus (r. 27 BcE-14 ce), and stands on a podium 2.85 m (9 ft) in height, 
with steps leading up to a deep porch and a single large cella. The porch is supported 
by Corinthian columns, which — along with its variant, Composite — were the most 
commonly used type in Roman temple architecture. As the colonnade runs all the way 
around the ce//a, the columns are partially built into the wall — an arrangement known 
as “engaged columns". The temple sat at the heart of Roman Nimes, forming part of 
the forum, or main public square. 


While the construction of Roman temples is not as mathematically precise as that 
of the best Greek temples, and their decoration is typically less refined, Maison 
Carrée was the model for a number of later architectural landmarks. In Richmond, 
Virginia, the State Capitol building, completed in 1788, was designed by the future 
US president Thomas Jefferson, who owned a stucco model of the Maison Carrée. 
The Roman temple also inspired the Madeleine in Paris, designed in 1806 on the 
order of Napoleon as a “Temple to the Glory of the Great Army". It was consecrated 
as a church in 1842. 


Maison Carrée in Nimes, France, is a Roman temple featuring bold Corinthian columns that frame 
a large porch before receding into the walls that enclose the interior cella. 


“Here I am, Madam, gazing whole hours at the Maison quarée [Carrée]...” 
Thomas Jefferson 


Letter to Madam de Tessé, 1787 


The classical legacy 


For the builders of ancient Greece, columns were structural and the orders had 
specific meaning. Under the Romans, columns could also serve a structural function, 
but did not always do so. Frequently, they were partially embedded in walls that 
performed the task of bearing the building’s weight, effectively making the columns a 
decorative element of the building’s design. At its most extreme, this aesthetic 
produced the pilaster — an outline projecting slightly from the surface of the wall that 
gave only the appearance of a column. The Romans were also happy to combine 
orders on the same building — the Colosseum in Rome, for example, has Tuscan 
columns on the ground floor, Ionic on the level above, Corinthian on the next, and 
Composite at the very top. 


Classical Greek architecture never progressed beyond the basic structural post and 
lintel technique of vertical elements, such as columns and walls, supporting horizontal 


beams or stone bridging. It was left to the Romans to perfect the arch, vault, and 
dome. Yet, the Greeks created the most logical, precise, and beautiful structures by 
closely following their architectural orders. These orders later paved the way for the 
work of Renaissance and Neoclassical architects. 


“You cannot play originality with the Orders ... When right they are curiously lovely, unalterable as 
plant forms.” 


Edwin Lutyens 
British architect (1869-1944) 


See also: The arch * The basilica * The Renaissance * French and Spanish 
Renaissance * Palladianism * Classical Revival 


INCREASING 
THE POWER 
OF THE VOICE 


THE THEATRE 


IN CONTEXT 
FOCUS 


Staging spectacles 


BEFORE 


c. 760 Bce The first recorded Games take place in Olympia, Greece — a stadium is 
later built here in the 6th century Bce. 


c. 700 Bce Performances are staged at public festivals in Athens, Greece, to honour 
the god of wine, Dionysus. 
AFTER 


c. 240 Bce The first theatrical performances take place as part of public festivals in 
Rome, Italy. 
c. 75 Bcc An amphitheatre — a Roman arena for staging spectacles with a circular 


rather than semi-circular structure — is built in Pompeii. 


c. 55 BcE Commissioned by Pompey the Great, the first permanent stone structure 
in Rome for theatrical performance is completed. 


Beyond the temple, the ancient Greeks developed an array of public buildings and 
spaces, such as the central agora (marketplace), the stadium (for athletics), 
hippodrome (for horse racing and chariot racing), and the open-air theatre. In all of 
these contexts, the Greeks applied the same logic and order to create a unified 
aesthetic that was a hallmark of their architecture. In many cases, the principles they 
established continue to inform the way certain structures are designed today — and this 
is notably so with theatres. 


Natural advantages 


From the 6th century Bce onwards, drama played an important part in the public life 
of ancient Greece, and nearly every Greek city had a theatre (from theatron, meaning 


“place for viewing”). Greek theatre designers used an understanding of geometry, 
acoustics, and the landscape to create the optimal conditions for performance. Writing 
in the 1st century BcE, the Roman architect Vitruvius explained how the Greeks used 
naturally sloping sites for their theatres, carefully selected for clear sight lines and 
sound-carrying prevailing winds. Ancient Greek theatres have often been praised for 
the clarity of their acoustics. This may have beeen a result of the steeply tiered rows 
of seats amplifying the high frequencies of actors’ voices, while filtering out low 
frequency noise, such as the murmuring of the audience. Sites were also chosen for 
their natural beauty, giving the audience a view not just of the actors on the stage, but 
also of the landscape behind. 


The earliest audiences probably sat on the hillside itself. Later, they were provided 
with benches cut from local stone. The focus of the audience’s attention was the 
hollow at the bottom of the slope, and the flat performance area known as the 
orchestra. Behind the orchestra was the skene, a tent or makeshift structure where the 
actors changed costumes. Later, a flat-roofed skene provided an elevated performance 
surface, the forerunner of the modern stage. 


Avoid a southern 
exposure, because 
it can be too hot. 


Build ona 
hillside to take 
advantage of 
natural sight 
lines. 


Choose a site that 
is as healthy as 


possible, away 
from bad air. 


According to Roman 
writer Vitruvius, a 
number of factors were 
essential for designing 
a theatre... 


Ensure the 
pitch of the slope is 
not too shallow or 
too steep to avoid 

obscuring the 
actors’ voices. 


Create enough 
exits so that 
people are 
not crowded 
when leaving. 


Avoid obstructions 


that might create 
echoes. 


Perfecting the art 


Built in the 6th century Bce as part of a sanctuary dedicated to the Greek god of wine, 
the Theatre of Dionysus, on the south slope of the Acropolis in Athens, is considered 


the prototype of Greek theatres. Each spring it hosted the Great Dionysia, a drama 
festival at which the most famous playwrights presented tragedies, comedies, and 
other plays in a competition. 


The art of Greek theatre design is at its finest at Epidaurus in the eastern 
Peloponnese. Built around 340 Bce, possibly by the architect Polycleitus, it was 
considered the most perfect ancient Greek theatre due to its acoustics and aesthetics. 
In the 2nd century ce, the traveller Pausanias wrote: “The Epidaurians have a theatre 
within the sanctuary, in my opinion very well worth seeing. For ... what architect 
could seriously rival Polycleitus in symmetry and beauty?". 


i £i TA F noa É 
The theatre at Epidaurus, situated on Mount Kynortion in Argolis, Greece, could seat 
approximately 13,000—14,000 spectators in its theatron (seating area). 


“At Epidaurus ... I heard the heart of the world beat.” 
Henry Miller 
American novelist (1891—1980) 


Theatre in evolution 


The Greeks exported the theatre to their colonies throughout the Aegean Sea. Later 
still, the Romans continued and developed the tradition of theatre building. They 
constructed theatres that were freestanding — so were no longer reliant on natural 
topography — and added monumental and decorative architectural backdrops (scaenae 
frons), featuring columns, statues, and relief carvings. 


See also: The column * The arch * Rock-cut buildings * The Renaissance * Classicism 
* Postmodern Classical * Classical Revival 


FAR AND WIDE, 
STUPAS MAY 
RISE 


THE STUPA 
EE 


IN CONTEXT 


FOCUS 
Buddhist architecture 


BEFORE 
c. 400 Bce Siddhartha Gautama, the Indian religious leader popularly known as the 
Buddha, dies. 


269 Bce Ashoka, patron of Buddhism and builder of the earliest stupas, takes to the 
throne as emperor of nearly all of the Indian subcontinent. 


AFTER 


68 ce Buddhism is officially established in China with the founding of the White 
Horse Temple near the city of Luoyang, Henan Province. 


538 Buddhism spreads to Japan with the arrival of Korean adherents. 


9th century Borobudur in Java, Indonesia, is the world's largest Buddhist temple, 
its central dome surrounded by Buddha statues in 72 stupas. 


A structure specific to Buddhism, the stupa is — at its most basic — a dome-shaped 
earthen mound faced with brick or stone. The stupa's origins probably lie in the burial 
mounds common to many ancient peoples, including in India — the birthplace of 
Buddhism. 


The stupa symbolizes the Buddha's burial mound. As such, it often contains relics 
or religious objects, including cremated remains of Buddhist monks or nuns. A stupa 
is not entered — instead, the faithful *circumambulate" (walk around) the outside 
while meditating. 


Early stupas 


Located in Sanchi, central India, the Great Stupa is the earliest known stupa, dating 
from the reign of the emperor Ashoka (c. 269—232 gce). It consists of a hemispherical 
dome (the anda, representing the heavenly sphere) on a platform, with a relic chamber 
deep within. The anda is topped by a chhatraveli, a pinnacle capped with three 
stacked discs that represent the jewels of Buddhism: the Buddha, Dharma (teachings), 
and Sangha (monks). The structure is surrounded by a circular terrace enclosed by a 
railing, which is punctuated at the four cardinal points by four ceremonial gates 
topped with sculptural reliefs of the life of the Buddha. 


As Buddhism spread across Asia, stupas were built as a ceremonial focus for its 
new followers. The architecture of the stupa evolved, growing taller with an elongated 
shape, and in some cases becoming almost pyramidal. 


“With our thoughts we make the world.” 
Buddha 


Quoted in the Dhammapada, 3rd century BCE 


See also: The ziggurat * The pyramid * The dome * Early imperial China * Indian 
temples * Southeast Asian temples 


| BROKE THE 
EARTH'S VEINS 


THE GREAT WALL 


IN CONTEXT 


FOCUS 
| Unifying the Chinese state 


BEFORE 


710—476 Bce Many high defensive walls are built during the Chinese Spring and 
| Autumn period. 


475—221 scr During the Warring States period, China is divided between several 
rivals before the victory of the Qin dynasty establishes the first Chinese Empire. 
AFTER 


1213 ce Mongol invaders — led by Genghis Khan — pour over the supposedly 
impenetrable Great Wall to conquer China. 


1368-1644 The Great Wall is rebuilt during the Ming dynasty. It is made stronger 
and higher than before. 


1961—89 The guarded, concrete Berlin Wall prevents free movement between West 


Berlin and East Germany. 


In 221 Bc, after the Qin dynasty emerged victorious among the Warring States, 
China was led by a single leader for the first time. Qin Shi Huang - the emperor — 
centralized the Chinese state; divided it into administrative units; standardized 
weights, measures, and the Chinese script; and initiated a grand programme of road 
and canal building. To protect China from attacks by nomadic tribes to the north, he 
created the country's first Great Wall. 


United by the wall 


A series of defensive walls already existed, the earliest of which dated from the 8th 
century Bce. The emperor ordered that they be made into one, with new joining walls 
constructed as required. Methods varied according to the terrain: in mountainous 


regions stone was used, but in other regions the wall was made from rammed earth. 
The builders used the terrain to their advantage, creating a snaking wall that makes 
the most of high points, ridges, and gullies. Watchtowers were incorporated at regular 
intervals, allowing defenders to observe approaching threats. 


The wall not only provided a barrier against northern raiders, but marked the extent 
of the Chinese homeland, defining its identity as a culture and a nation. Virtually 
nothing of the first emperor’s wall survives — most of today’s structures are later 
rebuilds. 


The Great Wall of China has been officially measured as 21,196.18 km (13,170.7 miles) in length, 
including all the main sections and branches. This is the restored Jinshanling section. 


See also: Early imperial China * The castle « Mud * Late imperial China 


TWO WEAKNESSES 
COMBINE TO FORM 
ON STRENGTH 


IN CONTEXT 
FOCUS 


Supporting huge structures 


BEFORE 


2nd millennium sce The Mesopotamians build arched temples and house 
entrances. 


c. 1850 Bcc Bronze Age-era Canaanites of what is now Israel build arched city 
gates. 


c. 4th century Bce The Greeks of Rhodes construct an arched bridge using carved 
voussoirs. 


AFTER 


c. 3rd—6th century ce The baked-brick Taq Kasra arch at the palace of Sasanian 
king Khosrow I in the Persian city of Ctesiphon is the world’s largest for the next 
1,000 years. 


715 The Great Mosque of Damascus, Syria, is built. Its arcades (successions of 
arches) become a feature of Islamic architecture. 


Roman engineers were the first to fully exploit the true stone arch to support great 
structures and span large spaces. True arches have a curve made up of *voussoirs", 
wedge-shaped blocks with a keystone at their centre to hold them in place. 
Recognizing the potential of arches, the Romans could build more complex and 
ambitious structures than any of their predecessors. 


Early civilizations, from at least the 3rd millennium Bce onwards, had built corbel 
arches in which successive courses of blocks project inwards until they meet at the 
top. A few examples of the true arch, which was stronger and more durable, are 
known from ancient mud-brick temples and homes of the wealthy in Mesopotamia 
(now Iraq), and Egyptian mud-brick granaries. The ancient Greeks knew about 
arches, but their architecture relied largely on post-and-lintel construction — posts or 


columns that supported a lintel, or beam, laid across them. With a few exceptions, 
they tended to use arches only in underground structures, such as sewers. 


The Etruscan gateway 


It is probable that the Romans learned about arch construction from the Etruscans, 
who inhabited a portion of what is now western Italy from around 900 sce to the Ist 
century BCE, when they were assimilated by the Romans. The Porta all’ Arco (Arched 
Gate) in Volterra, a mountain-top town in Tuscany, is an Etruscan gateway from the 
4th century Bce and a true arch structure. Its form almost certainly influenced the 
Romans, who partially remodelled the gateway in the 1st century BCE. 


The Porta all'Arco, an Etruscan true arch, has voussoirs cut from local limestone. The three 
weathered heads, carved from basalt, may represent Etruscan or Roman gods. 


The triumphal arch 


Some of the most impressive Roman arches were built as monuments to victorious 
generals to celebrate their triumphs in battle. Such arches were built on a grand scale 
and were placed over major roadways. They were topped by a superstructure, or 
“attica”, that served as a base for statuary. In early monuments, the individual in 
whose honour the arch was constructed was often represented above the attica driving 
a quadriga, a chariot pulled by four horses; later arches tended to represent the Roman 
emperor in power at the time. 


Rome gained its first triumphal arch in 196 Bce, commissioned by Lucius 
Stertinius, the returning proconsul of Hispania Ulterior (southern Spain). By the 4th 
century cE, there were 36 such monuments in Rome, of which three survive — 
including the largest of Roman triumphal arches, the Arch of Constantine, straddling 
the Via Triumphalis, outside the Colosseum, on the route to the Forum. Dedicated to 
the emperor in 315, it has a wide, central arched opening, flanked by two smaller and 
lower arches. It is constructed of brick-faced concrete with carved stone 
ornamentation and statuary. The Arch of Constantine is the inspiration for later 
structures that include London’s Marble Arch (1833); the Arc de Triomphe, Paris 
(1836); and the Theodore Roosevelt Memorial (1936) — the main entrance to the 
Museum of Natural History, New York City. 


Early civilizations build corbel 
arches in which successive 
courses of blocks project 
inwards until they meet 
at the top. 


The Egyptians and 
Mesopotamians construct 
narrow arches and vaults 
using sun-dried mud brick 
and mud mortar. 


The Etruscans pioneer the use 
of stone arches curved with 
voussoirs to distribute the 
downward forces. 


The Romans use chains 
of arches to support long 
bridges and aqueducts, and 
experiment with the arch 
form to develop new 
types of vaulting. 


Building bridges 


Structural arches played a key role in Roman military victories and the expansion of 
the Roman Empire. Imperial armies could move rapidly and establish infrastructure in 


conquered nations thanks to the engineers who designed and built bridges that carried 
roads over rivers and valleys. 


The earliest Roman arched stone bridges date back to the 2nd century Bce; the 
oldest still intact and in use is the Pons Fabricius in Rome, built over the River Tiber 
in 62 gce. The curve of these early arches formed perfect half circles. Later Roman 
stone bridges rested on semi-circular arches supported on piers, or on segmental 
arches, whose curve was less than 180 degrees. 


Roman engineers were the first to recognize that, by using a chain of supporting 
arches, they could also build structures spanning great distances. Trajan's Bridge, 
built in 105 ce over the River Danube in what is now Romania and Serbia, was 1,135 
m (3,724 ft) long. Designed by the architect Apollodorus of Damascus, it was the 
world's longest-known bridge for the next 1,000 years. Although Trajan's Bridge was 
dismantled in the 4th century to avert a barbarian invasion, the Alcántara Bridge in 
Spain, also commissioned by the emperor Trajan, is 194 m (636 ft) long and is still in 
use. It spans the River Tagus on six wide arches, supporting a road 48 m (157 ft) 
above the water. 


Load on arch from 
masonry above 


Keystone (holding 
voussoirs in place) 


Voussoirs 


Outward thrust 


Load transmitted 
to the ground 


Diagonal thrust 


An arch can support large, heavy structures because the load from the masonry above is carried 
around the voussoirs and down into the ground. The load also produces an outward and a diagonal 
force (or thrust), which is absorbed into the surrounding walls. 


*We must also discharge the load of the walls by means of archings composed of voussoirs." 
Vitruvius 


Roman architect and engineer (c. 80—15 pcr) 
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Carrying water 


The Romans also built long, arched structures to supply water — aqueducts. These 
aqueducts involved even more spectacular feats of engineering than Roman bridges. 
The three-tiered Pont du Gard in Provence, France, for example, built around 60 ce to 
supply water to the city of Nimes, is 48 m (158 ft) high, the tallest ever aqueduct built 
by the Romans and the main part of an aqueduct that stretched 50 km (31 miles). Also 
built in the 1st century ce, the smaller Segovia aqueduct in Spain, with two tiers of 
elongated brick arches, is still in use. 


* As I turn to face the Gard bridge [Pont du Gard], my soul is thrown into a deep and prolonged 
sense of astonishment." 


Stendhal 
French writer (1783—1842) 


Amphitheatre architecture 


Rome's Colosseum has a four-storey facade, with three of the levels made up of 
arches. Its form evolved from the Greek amphitheatre, providing a performance space 
in the round. Unlike earlier amphitheatres, which were cut into hillsides for additional 
support, the Colosseum is a vast, freestanding, elliptical structure, its strong, elegant 
arches supporting brick-built tiers of seating. 


Constructed over eight years and completed in 80 ce during the brief reign of 
Emperor Titus, the building has a base area of some 24,000 m? (260,000 sq ft), and 
initially stood around 48 m (157 ft) high. The three lower levels of its external facade 
are each composed of 80 arches; the top level is a panelled wall. The arches are all 
flanked by half-columns embedded in the walls. The lowest tier of the columns is the 
plain Tuscan order, with Ionic in the middle, and more decorative Corinthian above it, 
an arrangement that reflects the hierarchy of orders common in most Classical 
buildings. Here, the columns have no structural value; it is the arches that bear the 
load. 


The arched facade of the Colosseum was originally covered with local marble which, over the 


centuries, was stripped off and burned to make quicklime. 


Designed for crowds 


The lowest row of 80 arches each bore a Roman numeral cut into the stone above it. 
As in theatres today, spectators had numbered tickets and entered through the 
appropriate arch. The entrances led into the corridors encircling the inner area of the 
Colosseum. Over these corridors are further arches that supported the huge weight of 
the audiences and rows of seating above. The whole building was designed so that it 
filled and emptied quickly, and ensured that visitors, once seated, had an 
uninterrupted view of the day’s spectacle, be it gladiator fights, executions, or a mock 
sea battle. 


In its heyday, the Colosseum could accommodate approximately 55,000 spectators, 
a capacity similar to that of the Manchester City Football Club’s Etihad Stadium in 
the UK, completed in 2002 — almost 2,000 years later. 


The vault 


A series of arches used to support a ceiling or roof is a structural form termed 
a vault. Barrel vaults (semi-circular arches, creating a tunnel-like ceiling) exist 
from ancient Mesopotamia and Egypt, but it was the Romans who developed 
the vault and used it to great architectural effect in structures including the 
Pantheon and Colosseum. 


The Romans made extensive use of barrel vaults and, by rotating the arch 
form in a circle, produced domes and semi-domes. They also developed groin 
vaulted ceilings by intersecting two barrel vaults at right angles to each other. 
Because the thrust is directed along the diagonals to the four corners of each 
pair of intersecting vaults, groin vaulted ceilings require less support than other 


types. One fine example of groin vaulting can still be seen at Trajan’s Market, 


once an ancient commercial centre in Rome. After the fall of the Roman 
Empire, groin vaulting was forgotten until its revival in Romanesque 
architecture in the 11th century. 


See also: The column ° The theatre * The dome * Islamic inspiration « Romanesque * 
Gothic * The Renaissance * Classicism * Statement architecture 


BUILDING NEW 
HOUSES, ONE 
AFTER ANOTHER 


DWELLINGS 


IN CONTEXT 
FOCUS 


Evolving housing styles 


BEFORE 


c. 10,000 scr In the eastern Mediterranean, the Natufians are the first to leave 
evidence of a semi-sedentary lifestyle, building circular brushwood huts with stone 
foundations. 


c. 6000 Bce At Catalhóyük, southern Turkey — one of the first urban settlements — 
mud-brick homes have windows but no doors, just roof entrances. 

| AFTER 
1046—1052 ce Persian poet Nasir Khusraw writes of 14- storey buildings, some 
housing up to 350 people, in Egypt's capital, Al-Qahirah (now Cairo). 


1537 Italian Renaissance architect Andrea Palladio begins the Villa Godi, setting a 
trend for houses for the wealthy based on Roman designs. 


Single homes for the wealthy and housing for the masses have existed side by side for 
thousands of years. Ancient Mesopotamia had palaces, single homes, and also high- 
density living quarters built on multiple levels. Around 2500 sce, Mohenjo-daro, an 
Indus Valley settlement in what is now Pakistan, may have housed up to 40,000 
people in rectilinear grids of baked-brick homes. 


In the 2nd millennium sce, the Egyptian state built settlements to accommodate 
workers on huge pharaonic projects, such as the royal tombs at the Valley of the 
Kings in modern-day Luxor, southern Egypt. Archaeological excavations have 
revealed blocks of terraced housing for workers as well as multi-roomed mansions. 
Mud-brick workers’ homes in the walled village of Deir el-Medina, on the outskirts of 
Luxor, were closely packed along a narrow main street. Most had three rooms, one 


leading to the next, with an open inner courtyard and external steps leading up to a 
flat roof, which could serve as a nighttime sleeping platform in the heat of summer. 


Mohenjo-daro grew in the 3rd millennium sce due to the presence of fertile soils, which supported 
farming. The city had public baths, assembly rooms, wells, and effective drainage. 


Greek dwellings 


From the 8th century Bce, houses in Greece were basic two-room structures, with an 
open porch. The walls were constructed from a wooden framework, filled with straw 
covered with clay, and set on a base of stone for stability and to protect against damp. 
As the Greek city states became ever more urbanized, some larger houses were built 
entirely of stone, with tiled roofs. Rooms in these houses often faced inwards onto an 
internal peristyle (a colonnaded courtyard), which provided natural light, ventilation, 
and an open area in which residents could enjoy privacy. On the street side, such 
houses had a plain facade with a small door. 


Excavations at Olynthus, a Greek town razed by Philip of Macedon in 348 Bce and 
rediscovered in the late 1920s, uncovered a gridded street plan of city blocks, each 
formed of 10 two-storey houses with paved courtyards. While the exact function of 
most rooms is unknown, the andron was a male preserve used exclusively for 
entertaining guests, and would have included couches to recline on, as illustrated on 
many items of Greek pottery. 


Roman townhouses 


The Roman era saw developments in the architecture, sophistication, and variety of 
both humble and more luxurious dwellings. The typical Roman townhouse, or domus, 
was in some ways similar to homes of today. The townhouses typically had two 
storeys, and contained bedrooms, a dining room, and a kitchen. There were also 
features specific to Roman houses, most notably the atrium. This was the centrepiece 
of the house, a lavishly decorated space where the head of the household would 
receive guests or business clients. An impluvium (a central sunken basin) was placed 
directly below a compluvium in the ceiling — an aperture that allowed in air and 


natural daylight, as well as rainwater to fill the basin and filter through the stone tiles 
into an underground water storage chamber. 


Around the atrium, there were bedrooms, a dining room (triclinium), and a 
tablinum, a small chamber used as an office to receive clients and for storing business 
and domestic records. Frequently, the tablinum also served as a route to the more 
private areas of the house. These were sometimes arranged around a colonnaded 
peristyle that might include a garden and fountain, depending on the size and wealth 
of the house, with adjoining summer dining area, bathrooms, and kitchen. 


“In Rome there is continual need of wood and stone for ceaseless building caused by the frequent 
falling down of houses, and on account of conflagrations and of sales which seem never to cease.” 


Strabo 


Greek geographer and historian (c. 64 BcE—c. 24 cr) 


Impluvium Hortus 
(sunken basin) (walled garden) 


Compluvium (roof opening) 
Peristyle 
Atrium 

Culina 
(kitchen) 


Triclinium 
(dining area) 


Tablinum (reception room) 


Vestibulum 


(entrance) Cubiculum (bedroom) 


Taberna (shop or stall) 


A Roman domus was a middle- or upper-class urban residence, and typically both a home and 
place of business. Its form varied greatly according to local building styles and the wealth and status 
of the owner. Larger houses, such as this, had a peristyle (columns around a courtyard), while 
smaller homes might just have a little garden (hortus). 


Rich interior decor 


At Pompeii and Herculaneum, two wealthy Roman towns preserved after being 
buried in ash after the eruption of Mount Vesuvius in 79 ce, homes mostly presented 
a blank facade to the outside world — like Greek dwellings — and did not have external 
windows. Internally, however, they were highly decorated, with mosaic floors and 


frescoes painted on their walls. At Pompeii, the House of the Faun — named after a 
statue in its impluvium — has a mosaic in the atrium displaying the word HAVE (a 
variant of ave, or “welcome’’), while the House of the Tragic Poet features a mosaic 
of a chained dog with the phrase CAVE CANUM (“beware of the dog"). A house at 
Herculaneum, on the coast nearby, has a courtyard fountain decorated with mosaics of 
Neptune, god of the sea, and his wife Salacia. This house also has an adjoining shop 
that sold wine, as Roman homes were often also places of business. 
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The peristyle garden of the House of Menander at Pompeii has a colonnade of Doric columns. The 
house was named for a fresco of Greek dramatist Menander found in a room adjoining the peristyle. 


Homes for the poor 


The rural poor made up much of the Roman population, but there is little evidence of 
single homes, beyond remnants of possible shacks and shelters built of mud, wood, 
and straw. Large country villas (see The Roman villa) often had workers’ quarters, 
while people who laboured only seasonally in agriculture or in industries such as olive 
oil production lived in communal rooms attached to their workplace during busy 
periods. 


However, in cities such as Rome, whose population is thought to have reached 
more than a million during the 1st and 2nd centuries ce, the poor were often crammed 
into the ancient equivalent of high-rise tenement blocks, known as insulae (“islands”). 
Earlier, in the 1st century Bce, the architect Vitruvius had endorsed insulae as the only 
practical way to accommodate the city’s expanding population, and wrote in praise of 
the technology that enabled tall Roman buildings. 


The blocks were constructed of brick covered with concrete and were often five or 
more storeys high, despite laws under Augustus that limited them to 70 ft (21 m), and 
then 58 ft (17 m), under Trajan. The apartments were arranged around an internal 
courtyard, and reached via an internal staircase. The ground level of the buildings 
facing the street often housed shops and workshops. While in certain ways, insulae 


resembled modern, mass-housing tower blocks, they lacked glass windows and any 
openings were covered by shutters. Although running water and sanitation were 
usually provided for residents of insulae, water had to be carried upstairs from wells. 
Consequently, lower-level apartments were the most desirable, while those on the top 
floor had the lowest rents. 


The Romans built tens of thousands of insulae, mainly in the early centuries ce. In 
315 cE, one of Rome's regionary catalogues (topographical surveys), recorded 1,781 
domus and 44,850 insulae in Rome. A building boom in Ostia, a port settlement not 
far from Rome at the mouth of the River Tiber, also produced a mass of new insulae 
in the 1st and 2nd centuries CE. 


* As a result of the many floors high in the air, the Roman people easily find excellent places in which 
to live." 


Vitruvius 


On Architecture, c. 30-15BCE 
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The Roman villa 


Villa is the Latin word for a rural dwelling. It could be a simple farmhouse but 


usually meant a luxurious country retreat for the urban elite. Many villas were 
part of an agricultural or viticultural estate; others were opulent seaside villas — 
or at equally well-sited locations — built solely for pleasure. 


According to Pliny the Elder (23 cE-79 ce), a villa urbana was within easy 
reach of the city, while a villa rustica was further away. Agricultural writer 
Lucius Columella wrote of villas with three parts: the pars urbana, the owner’s 
family quarters; the pars rustica, where labourers lived; and the pars fructuaria 
for farm equipment. Villas were usually centred around atrium and courtyard 
spaces, with many richly decorated rooms for entertainment and dining. 
Externally, they were usually fronted by porticos and often built on natural or 
artificial terraces to take full advantage of surrounding views. 


Fine frescoes decorate a bedroom of the Villa of Publius Fannius Synistor at Boscoreale. 
Like Pompeii to the south, it was engulfed in ash and preserved for posterity when Mount 
Vesuvius erupted in 79 cE. 


Ancient housing problems 


Contemporary writers, such as the Greek geographer Strabo, reveal that housing 
blocks were often built so quickly by speculative developers that they were prone to 


fire and collapse. Others describe them as noisy and squalid. Thus, with the invention 
of high-rise living some 2,000 years ago, came the emergence of associated social 
problems — cowboy builders, slum landlords, and overcrowding — problems still 
commonly encountered today. 


See also: Shelter * The column * The pueblo * Mud * Mountain cities * The ideal city 
* Palladianism * Arts and Crafts * The garden city * Expressive mass housing 


THE TEMPLE 
OF THE WHOLE 
WORLD 


THE DOME 


IN CONTEXT 
FOCUS 


Engineering to create large roof spaces 


BEFORE 


c. 15000 sce In Mezhirich, Ukraine, hunters build domed houses from mammoth 
bones. 


c. 7th century Bce An Etruscan tomb at Vetulonia, Italy, has a roof formed of 
concentric stone rings. 


AFTER 
532-37 ce The massive domed cathedral of Hagia Sophia is built in Constantinople. 
692 The Dome of the Rock mosque is completed on the Temple Mount, Jerusalem. 


1436 Italian architect Filippo Brunelleschi’s octagonal dome at Florence Cathedral 
is completed. 


2014 The Singapore National Stadium becomes the world’s largest domed 
structure, 310 m (1,017 ft) in diameter. 


A dome is an arch rotated in a circle to form a three-dimensional shape. Like an arch, 
a dome is self-supporting, with all its weight transferred to the structure on which it 
rests. The introduction of the dome allowed architects to roof large spaces with no 
need for extra support — and enabled the creation of some of the world’s most 
breathtaking buildings. 


Early Roman domes 


Although some earlier civilizations had experimented with domes, it was the Romans 
who perfected the form, using it in villas, public baths, temples, and palaces. Domes 
can be found in the remains of bathhouses at Pompeii, Italy, dating from the 2nd and 


Ist centuries Bce. In Rome, the Domus Aurea (“Golden House"), the palace 
constructed in the 1st century ce for Emperor Nero, is crowned by a dome. Made of 
brick and concrete, it has a diameter of 13 m (43 ft) and an oculus (circular opening) 
at the top, through which daylight floods the chamber below. In the early 2nd century 
CE, imperial engineers were confident enough to construct domes 30 m (100 ft) in 
diameter at Emperor Trajan’s public bathing complex, also in Rome. 


At Hadrian’s Villa Adriana, in Tivoli, near Rome, the domed roof of the Heliocaminus baths had 
a central oculus (“eye”), through which sunshine provided light and warmth. 


The Pantheon 


The completion of Rome's Pantheon around 126—128 ce marked a high point of dome 
design. Probably commissioned by Emperor Hadrian, the temple (now a church) is 
fronted by a great triangular pediment supported on eight thick granite columns. From 
the front it looks like a Classical Greek temple, but behind the portico is a huge 
rotunda, or circular room, roofed by a concrete dome. The dome has an inner diameter 
of about 43 m (142 ft) and remains the world's largest unreinforced concrete dome. 


The concrete was poured onto wooden moulds supported by timber scaffolding. To 
minimize its weight, the concrete is thinner at the top than at the base. The dome's 
weight is further reduced by a pattern of rectangular indentations, called coffers, in 
the underside of the structure. These create vertical and horizontal ribs that stiffen the 
dome. The 8-m (26-ft) oculus at the top of the dome further reduces its weight, as 
well as allowing a great circle of sunlight to move across the chamber below, 
illuminating in turn the statues of gods in their wall niches. 

After the fall of the Western Roman Empire in 476, the dome continued to be a 
feature of the architecture of the Byzantine (Eastern Roman) Empire. However, dome 
technology did not advance until the Renaissance in the 15th century. 
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The huge dome that roofs the Pantheon’s rotunda has five concentric horizontal rings of 28 coffers 
each. The dome’s diameter is equal to its height from the ground. 


“My intentions had been that this sanctuary of All Gods [the Pantheon] should reproduce the 
likeness of the terrestrial globe and of the stellar sphere." 
Emperor Hadrian 


(r. 117-138 cr) 


Roman concrete 


Many people might think concrete is a 20th-century invention and associate its 


use with Modernism and Brutalism. In fact, the Romans invented structural 
concrete, and used it extensively. They formulated a mortar of crushed rocks, 
brick rubble, and pozzolana (a type of volcanic ash), which was then mixed 
with lime, sand, and water and poured into wooden moulds to set. Because 
concrete could be moulded into shapes, it enabled Roman engineers to create 
curvilinear forms such as arches, vaults, and domes. These were often faced 
with brick or stone. 


After large areas of Rome were destroyed by fire in 64 ce, the city's new 
building code specified that builders had to use concrete with brick facing as a 
means of fireproofing major structures. Concrete was used in all kinds of 
structures, including bridges, aqueducts, and roads. And its most famous use 
was in the dome of the Pantheon. 


See also: The arch * Byzantine * Islamic inspiration « Romanesque * The Renaissance 
* The concrete frame 


| IN CONTEXT 
FOCUS 
From public hall to church 


BEFORE 


| 5th-4th centuries pce The ancient Greeks develop the stoa, a freestanding, 
covered walkway used for business and as a public promenade. 


184 sce The first basilica is built in Rome as a space for administering laws and a 
meeting place for merchants. 


AFTER 


537 ce The huge Hagia Sophia cathedral in Constantinople (now a mosque in 
Istanbul, Turkey) combines elements of a basilica with a large domed roof and 
semi-domed altar. 

1022 St Michael’s Church in Hildesheim, Germany, an early Romanesque church, 
includes many Roman basilica features. 


1506—1626 St Peter’s Basilica in Rome is built, replacing a 4th-century basilica. 


The great Roman gathering place in every town was the forum, the forerunner of the 
market square. The basilica was its indoor equivalent, similarly used as a place of 
commerce and a setting for diverse activities, including public and political meetings 
and debates. Often sited next to the forum, the basilica was a large building that 
served multiple official and public functions, from community centre to court of law. 
When Rome spread imperial rule into its provincial colonies, basilicas were built in 


towns and used as centres for local government and the administration of Roman law. 


A great hall and aisles 


Unlike the Greek stoa, a covered walkway typically open-sided and sheltered only by 
a roof supported by colonnades, the basilica was an enclosed building. Initially, any 


A PLAGE FOR 
THE PEOPLE 
TO GATHER 


THE BASILICA 


large, roofed, public building used as a meeting hall was termed a basilica. Over time, 
the name came to denote a specific form of building, with a large, rectangular central 
hall (or nave) and parallel side aisles, divided from the main space by colonnades. At 
one or both ends, the hall had a raised platform, often enclosed by a semi-circular 
protrusion, or apse, at the end furthest from the entrance. Later, the central hall of the 
archetypal basilica had a high ceiling, with lower ceilings above the side aisles. 


Colonnaded 


Raised 
aisle 


platform 


Apse 
Nave 


Colonnaded 


Columns aisle 


Entrance 


The early Roman basilica had multiple functions. When used as a court of law, magistrates 
presided from the raised platform shown on this floor plan. In the Christian era, the high altar was 


set on the raised platform at the front of the apse. 


The Basilica of Maxentius 


The earliest surviving basilica, from 120 Bœ, is a relatively simple structure built at 
Pompeii, Italy. Over time, basilicas would become increasingly monumental. The 
three-storey Basilica Aemilia in Rome's forum was so imposing that the author Pliny 
the Elder, writing in the Ist century ce, declared it to be one of the city's most 
beautiful buildings. 

The Basilica of Maxentius, Rome's last secular basilica, was one of the grandest 
ever built, though little now survives. Begun in 308 ce under Emperor Maxentius, the 
structure was completed in 312 by his conqueror Constantine. From what remains, it 
is clear that the basilica was a spectacular feat of engineering and ostentation. The 
central nave had a ceiling of elaborate groin vaults, while the side aisles were formed 
of three semi-circular barrel vaults set perpendicular to the nave. All the vaults had 
octagonal coffers — decorative and weight-saving sunken panels — on their ceilings 
and were adorned with painted stucco and gilding. The floors and walls were lined 
with coloured marble, and the numerous niches housed statues, with one colossal 


statue of Constantine placed in the apse. 


A Christian meeting place 


Throughout the Roman era, the basilica would at times be used as a place of worship 
by various religious groups, including the Jewish diaspora. Once Christianity received 
the official patronage of Emperor Constantine (following the 313 Edict of Milan), the 
basilica became most closely identified with that religion. Constantine commissioned 
three great Christian basilicas in Rome, including the original St Peter’s Basilica, 
which stood from the 4th to the 16th century. 


The form of such early Christian basilicas is clearly visible in Trier, Germany, 
where Constantine lived for six years and commissioned a large basilica at his palace. 
With its high central nave and curved apse, Trier’s Aula Palatina, or Basilica of 
Constantine, was the basis for centuries of Western church architecture that followed. 
The building continues to serve as a place of Christian worship 17 centuries after its 
construction. 


The Aula Palatina, Trier, Germany, includes the largest Roman hall still in use — 67 m (220 ft) 
long, 26 m (85 ft) wide, and 33 m (108 ft) high. Stripped of decoration by fire after an air raid in 
1944, the walls are now bare brick. 


* [Constantine's basilicas expressed] the grandeur of the imperial founder and the triumph of the 
religion he had taken under his protection." 


Richard Krautheimer 


German-American architectural historian (1897—1994) 


See also: The column * The arch * Byzantine * Romanesque * Gothic * The 
Renaissance * Baroque 


A TOWER THAT 
TOUCHED THE 
MOON 


EARLY IMPERIAL CHINA 


IN CONTEXT 
FOCUS 


Chinese architecture 


BEFORE 


c. 1600—1046 sce During the Shang dynasty, rectilinear structures are built on 
rammed-earth foundations — as revealed in inscriptions from the period. 


3rd century BcE Stupas — domed momuments that symbolize the Buddha’s burial 
mount — are built in India. 


221 Bce The first Qin emperor unites China and creates the protective Great Wall. 


AFTER 


782 ce The Nanchan Temple is built in Shanxi Province. Its Great Buddha Hall is 
China’s oldest surviving timber building. 


2007 A new wooden pagoda at the Tianning Temple in Changzou City becomes the 
world’s tallest pagoda, at 154 m (505 ft) in height. 


Traditional Chinese architecture exhibits a remarkable consistency, not just of design, 
planning, and structure, but also in its use of colour and decoration. This reflects the 
state's insistence, from the earliest days of imperial rule, on common standards to 
create and maintain a unified Chinese culture. 


Resilient and flexible 


Pottery models of houses dating from the Han dynasty (206 BcE-220 ce) show that 
many of the elements associated with traditional Chinese architecture were already in 
place, even at this early stage. Instead of load-bearing walls, wooden frames carried 
the weight of the roof, or roofs. This allowed the walls between the wooden posts to 
be made from lightweight bricks or bamboo and plaster, or replaced entirely by large 
doors. Inhabitants could treat floor plans flexibly, creating spaces with moveable 


screens — an idea that did not arrive in the West until the iron- or steel-framed 
buildings of the 19th century. 


In order to support large roof spans, the tops of the wooden posts were enlarged 
horizontally by the use of supporting brackets (dougong), which became elaborately 
decorated over time. To make buildings more flexible — and so protect them from 
earthquakes — few nails were used. Instead, wooden parts were joined by interlocking 
slots and projections known as mortises and tenons. 


The post-and-lintel frame supported a tiled, pitched roof, which projected beyond 
the walls — probably to protect the wooden posts and bases from rainfall. Buildings 
were typically broad and not very deep, with the gable end perpendicular to the front. 
The origin of the distinctive curved roof, which first appeared around the 6th century 
CE, is unknown, but might have been inspired by bamboo roofs, which tend to sag 
naturally. 


Pitched roof 


Overhanging Dougong (bracket) 


eaves 
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A high degree of standardization was enshrined in Chinese architecture. Even the colouring 


followed a ritual coding that announced each part’s purpose: red paint for posts and structure, 
yellow for roof tiles, and green for decorative parts, such as brackets. 


Evolutionary form 


From the 4th century ce, Buddhism began to spread across China via merchants on 
the Silk Road, and was further assisted by imperial patronage in the early 6th century 
ce. As the religion spread across Asia, so too did the architectural form of the stupa. 
The Chinese took the stupa and adapted it to local traditions, transforming it into a 
tiered tower, or pagoda. The first pagodas were probably circular — like the Indian 
stupas — or square in plan, but a more Chinese, angular architecture soon developed 
that was polygonal in form, with sloping eaves to mark the successively smaller 
storeys. 


The earliest pagodas utilized the wooden frame-and-bracket construction of 
Chinese domestic architecture. But most surviving pagodas were built of brick or 
stone, such as the 12-sided brick tower at Songyue Temple in Henan Province. This, 
China’s oldest surviving example, was built in 523 ce. Projecting stone supports 
suggest it originally had internal floors, unlike most pagodas, which were entirely 
hollow inside, containing only a ground-floor shrine. Some pagodas were built with 
an internal staircase so that visitors could ascend and glimpse the view from small 
upper windows. At Songyue, underground chambers for relics are situated beneath the 
pagoda, mirroring the arrangement and usage of Indian stupas. In Southeast Asia the 
stupa took on many diverse forms to reflect the architecture of each region. 


The Songyue Temple pagoda combines the straight edges — seen in its 12 faces — favoured in 
Chinese architecture with the circular form of Indian Buddhist stupas. 


Perfecting the arch 


Chinese architecture was often beautiful and sophisticated, but it was 
conservative in its highly formalized planning and design. Early Chinese 
architects favoured simple post-and-lintel construction rather than the 
intricately supported arches, vaults, and domes that allowed architecture 
elsewhere in the world to soar. 


However, Chinese architects certainly knew of the arch and used it, 
sometimes to magnificent effect. For example, Anji Bridge — the oldest extant 
bridge in China, completed in 605 cE — is an engineering marvel because of the 
great span it carries on its extremely flat arch, which is less than one quarter of 
the circumference of a circle. The wide angle is assisted by a series of smaller 
arches between the deck of the bridge and its main span, transferring the load 
while allowing flood waters to drain through the structure without damaging it. 
Similar arched bridges were not built in Europe until the mid-14th century. 
Even today, the bridge appears remarkably modern. 


Anji Bridge in Hebei Province, China, was designed by Li Chun and built over a period of 
ten years. With a span of 37 m (121 ft) and 7 m (23 ft) in height, it is the world's oldest 
bridge of this design, surviving 1,500 years of earthquakes and floods. 


See also: The stupa * The Great Wall * The arch * Timber-frame building * Southeast 
Asian temples * Late imperial China * Pioneering Modernism * Mid-century Modern 


A GOLDEN DOME 
SUSPENDED 
FROM HEAVEN 


NTINE 


ZA 


IN CONTEXT 
FOCUS 


Eastern Roman Empire architecture 


BEFORE 


184 sce The first basilica to be built in Rome is an all-purpose secular meeting 
place. 


128 ce Work is completed on the Pantheon in Rome, the great domed temple to the 
Roman gods. 


AFTER 


976 The Byzantine San Marco Basilica, Venice, burns down; the present-day 
basilica dates from 1071. 


1037 Yaroslav the Wise commissions Saint Sophia Cathedral in Kyiv, Ukraine, 
naming it after Hagia Sophia in Constantinople. 


1575 The Selimiye Mosque, designed by Ottoman architect Mimar Sinan to surpass 
the Byzantine Hagia Sophia, opens in the Balkan city of Edirne. 


In 330 ce, Emperor Constantine moved the Roman capital east to the Greek 
settlement of Byzantium, on the Bosphorus, strategically located on the trade routes 
between Europe and Asia. Here, he vowed to create a Nova Roma (New Rome), and 
named the city Constantinople (now Istanbul). The distinctive style of architecture 
that evolved here, a mix of Roman and influences from the Near East, became known 
as Byzantine. 


The emperor, who in 312 ce had embraced the Christian faith, made his new 
eastern capital the centre of Christianity. In the old Rome, state and religious affairs 
had been separate, but in Constantinople the state and Church were one. The Church 
became a reflection of imperial glory, and its places of worship were the great 
showpieces of Byzantine architecture. 


Under the 6th-century emperor Justinian I, the Byzantine Empire reached its 
greatest extent, having reconquered much of the former territory of imperial Rome. 
The wealth gained from such conquests was used to fund a building spree of 
prestigious projects. 


Celestial sphere 


Before Justinian, most churches took the familiar form of the basilica. Justinian and 
his builders broke from this tradition to create a new architectural style. The epitome 
of this innovative approach was the basilica of Hagia Sophia (Greek for “Divine 
Wisdom"). Its creators were Anthemius of Tralles and Isidore of Miletus — two 
Byzantine Greek mathematicians. 


The building’s defining characteristic is the vast sunlit space beneath its celestial 
dome. Measuring 33 m (108 ft) in diameter, this is not as wide as the dome of the 
Pantheon in Rome, but it is far higher and almost seems to float above the chamber 
below. This effect was achieved by the use of pendentives — structural devices 
allowing a circular dome to be placed over a square chamber (see graphic below). The 
dome can reach dizzying heights because the pendentives direct its weight down to 
the corner piers, thereby taking the strain off the walls. These can then be pierced with 
windows to flood the interior with light. The main dome is also buttressed by two half 
domes, which increase the building’s volume and make the structure appear lighter. 
The dazzling effect is enhanced by extensive use of interior mosaics, particularly in 
gold, to reflect the shafts of sunlight and create an intensely spiritual experience. 


Hagia Sophia’s main dome has 40 windows at its base — through which sunlight illuminates its 
restored gold mosaic decoration. The dome’s crown is some 55 m (180 ft) above the ground. 


Curved triangular Supporting 
pendentive squinch at each 


Corner 


Two major structural innovations, pendentives and squinches, solved the problem of fitting an 
elevated dome over a square structure. Pendentives are curved triangles of vaulting that provide 
circular support for the dome, while squinches are supports for the dome that are placed across the 
upper corners of the square structure. Both date from about the 5th century cr. 


*Defying all laws of statics ... the Hagia Sophia stands by sheer miracle." 
Richard Krautheimer 


German-American architectural historian (1897—1994) 


Centralized worship 


The new architecture was the product of liturgical theory meeting scientific ingenuity. 
In the Classical temples of ancient Rome, the exterior was all-important as only 
priests entered the interior, and ceremonies were held outside. Christian masses took 
place inside churches, in buildings that were initially utilitarian basilicas — public halls 
that kept the faithful at a distance from the altar. Byzantine churches, in contrast, had 
a floor plan shaped like an equal-armed Greek cross that gathered the faithful around 
a large central point. That soaring, domed central space became possible as a result of 
advances in 6th-century engineering. 


Beyond Constantinople 


Byzantine structures began to spread across the empire. In 548, the Basilica of San 
Vitale was completed in Ravenna, northeast Italy, featuring two renowned mosaics 
representing Justinian and his consort Theodora. In 836, the original church of San 
Marco in Venice was constructed in a cruciform Byzantine style. 


After Vladimir I, grand prince of Kyiv, converted to Christianity in 988, Byzantine 
architecture extended throughout the Slavic state of Kyivan Rus’ — the birthplace of 
both Ukraine and Russia. The style went on to influence builders in Persia and India, 
and, after the fall of Constantinople in 1453, provided a blueprint for the multi-domed 
mosques of the Ottoman Empire. 


See also: The dome * The basilica * Islamic inspiration * Romanesque * The 
Renaissance * The Ottoman Empire * Russian Empire 


THE MIDDLE 
AGES 


650-1420 


INTRODUCTION 


For Petrarch, a 14th-century Italian scholar and poet, the Middle Ages, the period 
between the fall of the Western Roman Empire in 476 ce and the rise of the 
Renaissance in the 15th century, were the “Dark Ages”, when the bright light of 
Classical learning and culture was extinguished by brutal invasions, religious 
intolerance, political turmoil, and the destruction of Roman towns and cities. 


While there is some truth in the claim that Europe, the Middle East, and North 
Africa were profoundly affected by the upending of 500 years of Roman jurisdiction, 
the period includes some of the highest achievements in both European and global 
architecture. This was the era of Pueblo culture in what is now the southwestern US, 
the birth of Islam in Arabia, the rise of Hinduism in India, the spread of Buddhism in 
China, Korea, and Japan, and the emergence of the Incas in Peru. 
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848-1279 


1100-1300 


1406-20 


750-1300 13TH ceNTuRY 


Buildings of faith 


With the spread of Islam beyond Arabia after the death of the Prophet Muhammad in 
632 cE, powerful currents in Islamic architecture flowed east from Arabia into Central 
Asia and west along the North African coast and into the Iberian peninsula. Mosques, 
originally based on a simple prayer room built by the Prophet himself, became 
increasingly elaborate, as it was important for Muslim invaders to impress the people 
they conquered. But it was also necessary to be pragmatic. Christian basilicas were 
sometimes converted into mosques, or the plans of churches were used to build new 
mosques. The mosaic-covered Dome of the Rock shrine in Jerusalem was inspired by 
Byzantine basilicas, while the Great Mosque of Cordoba, in al-Andalus, Spain, 
incorporated the remains of Classical columns. 


Islam’s conquest was achieved through a combination of warfare, trade, and 
evangelizing. Christians eventually regained Spain in a 700-year series of conflicts 
known as the Reconquista (Reconquest). By the 13th century, only Granada, seat of 
the Nasrid dynasty (1238—1492), remained Muslim. Its palace, the Alhambra, with its 
slender columns, horseshoe arches, and mosaics, was considered an architectural 
jewel. 


Through much of this period, Christians and Muslims also fought to control the 
Holy Land in the eastern Mediterranean. The castles that Christian crusaders built 
there — exemplified by Krak des Chevaliers in Syria — were more sophisticated than 
any in Europe. 


In the 12th century, Islam started to spread through much of northern India. 
However, the Hindu Chola Empire flourished in southern India from the late 9th 
century until the mid-13th century, replacing Buddhism and leading to a great 
flowering of Hindu temple building. 


The ebb and flow of religious tides was especially evident in southeast Asia. The 
temple complex of Angkor Wat in Cambodia was built as a Hindu temple but was 
later dedicated to Buddhism. 


Romanesque and Gothic 


In western and northern Europe, the dominant architectural styles of the late medieval 
period were Romanesque and Gothic — the former characterized by heavyset masonry, 
barrel vaults, and rounded arches, and the latter by soaring spires, pointed arches, and 
flying buttresses. The populations of entire cities could be housed inside Europe’s 
Gothic cathedrals, which reached improbable heights and had huge stained-glass 
windows. The great age of cathedral building from 1050 to 1350 ended only with the 
outbreak of the Hundred Years’ War and the Black Death pandemic. 


Materials to hand 


Conquest and trade led to a rich cross-fertilization of ideas during the medieval 
period, and architectural innovations spread. Nonetheless, architecture was still 
largely dictated by the building materials that were locally available. In Scandinavia, 
for example, where pine and spruce were plentiful, most buildings were constructed 
from wood, including the post-and-lintel stave churches of the region. In England, 
oak, a hardwood, was used, leading to the invention of the enormously strong hammer 
beam roof. 


Even in places where timber and stone were scarce, local ingenuity produced 
superb architecture. The Great Mosque of Djenné in Mali, for example, was made 
from sun-baked mud bricks covered in clay, and at Lalibela, in Ethiopia, churches 
were hewn out of the bare rock, much like the Nabatean city of Petra, in modern-day 
Jordan, in the 1st century ce. In Peru, the Incas moulded their stone-built city of 
Machu Picchu into the rocky contours of the Andes. 
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THE HAVEN WHERE MAN’S 
SPIRIT, SOUL, AND BODY 
FIND REFUGE 


ISLAMIC INSPIRATION 


| IN CONTEXT 
| FOCUS 
| Building for a new faith 


| BEFORE 


| 4th century cE Christian Eastern Roman emperors in Constantinople encourage the 
| building of churches in a new Byzantine architectural style. 


| 622 The Prophet Muhammad builds the first mosque — a brick building enclosing a 
| courtyard — in Medina after fleeing persecution in Mecca. 

| 661 Muawiya, governor of Syria, founds the first Islamic caliphate, the Umayyads. 
He and his successors build the earliest surviving mosques. 


AFTER 

711 A Muslim army crosses from North Africa to conquer southern Spain, where 
Moorish architecture later develops in al-Andulus (Andalusia). 

1335 The Byzantine city of Bursa, seized nine years earlier by Orhan, son of the 

| Ottoman Empire's founder Osman I, becomes the first Ottoman capital and a centre 


| of evolving Ottoman architecture. 


| 1501 Shah Ismail founds the Safavid Empire, which rules Iran for more than 200 
| years. Islamic architecture flourishes in its capital Isfahan. 


| 1526 Babur occupies much of northern India and establishes the Mughal Empire 
| which, a century later, produces the Taj Mahal, among many other architectural 


| splendours. 


In the early 7th century ce, a new religion emerged from the Arabian Peninsula. It was 
founded by Muhammad, a merchant from the city of Mecca (Makkah), who received 
from God the revelations contained in the Quran, the holy book of what became 
known as Islam. The ideas enshrined in Islam were spread rapidly throughout the 
Middle East, and across North Africa and into southern Europe. 


Along the way, Islam created great centres of learning, which accommodated both 
theological study and the formulation of Islamic laws, as well as the pursuit of 
philosophy, medicine, astronomy, sciences, and the arts. The new faith also shaped a 
new Islamic architectural style. Although subject to significant regional variations, 
early Islamic cultures developed a consistency of shared design principles distinct 
from anything in Western traditions. 


The first Islamic 
structures reflect 
Greco-Roman and 
Byzantine influences 
as well as Mesopotamian 
mud-brick tradition. 


Conquering Arab 
armies begin to establish 
a new Islamic Empire 
in the Near East and 
North Africa. 


As Islam spreads, 
varying styles of Islamic 
architecture evolve in 
different seats of 
Islamic power. 


Early Islamic 
architecture develops 

distinctive features, such 

as geometric patterning 
and pointed arches. 


Islamic elements, such as the pointed arch, influence 
Gothic architecture in medieval Europe. 


Focused within 


Two of the oldest surviving Islamic monuments illustrate how an Islamic architecture 
evolved only gradually. The Dome of the Rock is the oldest extant Islamic monument, 
and was completed in Jerusalem in 692 by the Umayyads, the first of the great 
Muslim caliphates — claimants, by force, of the right to succeed Muhammad as leader 
of all Muslims. The Dome, which is a shrine, not a mosque, is in fact Byzantine rather 
than Islamic in design, with an octagonal plan and a central dome. 


Unlike later buildings, the Dome did not adhere to what soon became one of the 
most striking aspects of Islamic architecture — the focus on the interior rather than the 
exterior. While the Dome’s exterior is covered with glittering tiled mosaics, Islamic 
buildings constructed soon after it would typically present blank facades to the 
outside world, giving little or no indication of the size, function, or splendour of their 
interiors. 


Dazzling mosaics are also a feature of the earliest surviving stone mosque, the 
Great Mosque of Damascus, completed in 715 by the Umayyads on the site of a 
Christian church and an earlier pagan temple. Initially, some 4,000 m? (43,000 sq ft) 
of gold mosaics decorated the inner hall and courtyard. Still visible are the variety of 
landscapes depicted, thought to represent the Quranic paradise, with towns, large 
houses, a flowing river, and towering trees. 


The original mosaics of the Dome of the Rock’s facade were replaced with coloured faience tiles 
in the 16th century. Its graceful, gold-plated roof was restored in the 1990s. 


Geometric patterning 


The mosaics of the Great Mosque appear to have been executed by artisans steeped in 
Byzantine and earlier traditions; nothing similar has been found in any other mosque. 
Although vegetation is shown, there are no images of living creatures. Islam would 
soon ban depictions of sentient beings from most of its buildings to avoid images 
becoming objects of worship. Early evidence of this policy is also apparent in Jordan 
at Mshatta. Here, the remains of an 8th-century Umayyad palace have walls decorated 
with carved figures and animals. One section of the palace, however, is carved only 
with abstract floral designs. Historians speculate that this was the wall around the 
palace’s mosque, where artisans were forbidden from depicting anything that hinted 
at idolatry. 


Mshatta’s arabesques, along with other forms of complex geometric patterning, 
became an essential element of Islamic architecture. Patterning — carved, tiled, or in 
the form of mosaics — was often applied to every surface, from doorways to walls, 
ceilings, and floors. The exquisitely detailed patterns with their repeated geometrical 
form, often overlapped and interlaced, are designed to suggest the infinite nature of 
Allah (God) and reflect the unity and order of the Universe. 
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The carved arches of the 9th-century Ibn Tulun mosque in Cairo, Egypt, show the fine geometric 
patterning that developed under the Abbasid Caliphate. 


* Allah is beautiful, and He loves beauty." 


Prophet Muhammad 
Traditional hadith (saying of Muhammad) 


Dynastic diversity 


While sharing common elements, the style of Islamic buildings — including mosques, 
mausoleums, palaces, and madrasas (theological colleges) — varied widely according 
to local, regional, and national traditions, and available materials and technologies. 
Between the 7th and 16th centuries, the various ruling dynasties of the Islamic world, 
including the Umayyads of Damascus, the Abbasids of Baghdad, the Fatimids of 


North Africa, the Seljuks of Turkey, and the Ayyubids and Mamluks of Egypt, each 
had their own defining architectural styles. 


Like their Mesopotamian ancestors, the Abbasids built in brick; the tall, mud-brick 
minaret of their 9th-century Great Mosque of Samarra in Iraq is wrapped in a 


spiralling ramp inspired by the region’s ancient ziggurats. In Egypt, Cairo’s artisans 
were expert in stone carving, just as their pharaonic ancestors had been, while the 
Seljuks made great use of glazed tiles, a tradition predating Islam in Turkey and 
Central Asia. 


Mamluk glories 


Architecture in the Muslim world reached a notably high level of sophistication 
during the Mamluk Sultanate from 1250 to 1517. The Mamluks were former slave- 
soldiers who seized power in Egypt and eventually controlled much of the Middle 
East. The sultans sponsored lavish construction programmes, particularly in their 
power bases of Cairo and Damascus. 


The archetypal Mamluk site included a mosque, madrasa, and mausoleum (for the 
building’s patron) in one complex that was seldom symmetrical. An absence of 
symmetry was common in Islamic architecture, often because buildings had to fit 
within existing street patterns and comply with the need to orientate internal spaces to 
Mecca. Even so, the buildings were balanced and harmonious. Many were topped 
with stone domes whose ceilings were exquisitely carved with zigzagging, 
interlocking star or arabesque patterns. 


The domes were often raised on cylindrical drums to increase the volumes of 
internal spaces. The pendentives, curved triangular supports filling the corners where 
the square room transitioned into a domed ceiling, became extraordinarily elaborate 
and were embellished with decorative carvings known as muqarnas. 


Ornate Mamluk minarets often had three tiers: a square base, an octagonal shaft 
above it, then a circular shaft, the upper part of which might be colonnaded. Deftly 
placed windows and courtyards channelled light through Mamluk buildings. A wind- 
catcher device called a malqaf kept them cool; the triangular structure had an open 
vertical side that was oriented towards the wind. 


A tall minaret, from which 
the muezzin (Muslim crier) 


A minbar (pulpit), issues the call to prayer 


from which the imam 
delivers the sermon 


The mihrab, a niche 
set in the gibla wall 
facing towards Mecca, 


the direction of prayer 
The entrance 


where footwear 
is left to keep 
the mosque 
clean 


The courtyard 
with a fountain for 
ritual ablutions 


Every mosque has a few essential elements — most importantly, a clean space in which to pray, a 
mihrab to indicate the direction of prayer, and a source of clean water so that worshippers can 
perform their ablutions. Other features are optional or symbolic. 
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The ornamented vaulting of the Jameh Mosque in Isfahan, Iran, is an early example of decorative, 
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honeycomb muqarnas. 


“The causal relation between the Islamic revelation and Islamic art ... is borne out by the organic 
rapport between this art and Islamic worship.” 


Seyyed Hossein Nasr 
Iranian philosopher (1933-) 


Cultural exchanges 


Mamluk architecture was, by nature, cosmopolitan as Cairo was a political and 
commercial centre that attracted artisans and visitors from all over the Islamic world 
and beyond. The architecture incorporated influences from North Africa, Persia, and 
the buildings constructed by the Christian Crusader armies who were fighting the 
Mamluks in Palestine. 


The exchange went both ways, and developments in Mamluk architecture, and that 
of other Islamic dynasties, were exported to Europe. Pointed arches, ribbed vaults, 
spires, and rose windows — important elements of the Gothic style — can be traced to 
buildings in Islamic lands. In Venice, a city-state in northern Italy that traded heavily 
with the Mamluks, many medieval buildings display Islamic influences: the facade of 
the Doge’s Palace, for example, strongly echoes the arrangements of colonnades, 
blind windows and roundels, and crenellations in some Cairo mosques. 


Centuries before the cross-cultural architectural exchanges of the Mamluk era, even 
the earliest Islamic architecture incorporated some of the Classical building principles 
of Greece and Rome. Design elements were then exported to the West for Christian 
patrons to adopt. Later, as Islam spread to Central Asia and India, its architecture 
incorporated local traditions, reaching new pinnacles of perfection in the Safavid and 
Mughal empires. 


The pointed arch 


One defining feature of both Islamic and Gothic architecture is the pointed 
arch. At its top, the two sides curve and meet at a relatively sharp angle, in 
contrast to traditional Roman arches that curve at the top in a semi-circle with a 
central keystone. 


Examples of pointed arches appeared in India and the Near East in the pre- 
Islamic era, but became more common only during the reign of the Islamic 
Abbasid dynasty that ruled from Baghdad between 750 and 1258. From that 
time onwards, Islamic buildings featured pointed arches over windows and 
doorways, in vaulting and colonnades, and in the design of the mihrab, the 
niche in prayer halls indicating the direction of Mecca. 

During the 11th and 12th centuries, the Turkish Seljuks used pointed arches 
when reconstructing Roman bridges. Later, the Persians and Mughals built 
super-sized pointed arches for iwans — vaulted, recessed portals entirely open 
on one side, located on a courtyard or surrounding an entrance. 


The Baghdad Gate in Raqqa, Syria, with its great pointed archway, was once part of a vast 


city wall, built by Abbasid rulers in the 8th century. 


See also: The arch * The dome * Byzantine * Gothic * The Ottoman Empire * The 
caravanserai * The Islamic garden * Safavid Empire e Mughal India 


THE ORNAMENT 
OF THE WORLD 


MOORISH ARCHITECTURE 


| IN CONTEXT 


FOCUS 
Merging Arab and European styles 


BEFORE 


5th-8th century ce The Visigoths, a Germanic tribe, invade and dominate the 
Iberian peninsula. 


661 The Umayyad dynasty assumes leadership of the Muslim world. 
711 Umayyad general Tariq ibn Ziyād invades southern Spain. 


AFTER 


1492 Muslim Granada surrenders to Ferdinand II and Isabella I, the Christian rulers 
of Aragon and Castile. 
1578 Work begins on the El Badia palace in Marrakech, imitating the grandeur of 


Moorish architecture. 


19th century In Europe and the US, the Moorish Revival sees wide use of motifs 
such as horseshoe arches and tilework. 


By 718, Umayyad Muslims had taken most of the Iberian peninsula from the 
Christian Kingdom of the Visigoths. The invaders became known as Moors — derived 
from Maurus, a term applied loosely to people from Mauretania, a Roman province in 
North Africa. 


Muslim rule in Spain and southern Portugal, in territories the Arabs called al- 
Andalus, lasted almost 800 years, creating one of the world's most important centres 
of learning, art, and trade. The Moors' capital Córdoba acted as a bridge between the 
culturally and academically advanced cities of the Muslim world and a Europe slowly 
emerging from the collapse of the Roman Empire. In Córdoba and other cities of al- 
Andalus, such as Granada and Seville, the Moors also developed an architecture 
distinct from the rest of the Islamic world. 


Roman and Umayyad: 
Byzantine: Courtyards and 
Columns with water features; 
Corinthian capitals; Geometric 
Mosaics; patterns; 
Rounded arches; Islamic motifs 
Domes. and calligraphy. 


Visigothic 
influences: 
Horseshoe arches; 
Animal and plant 
motifs. 


Influences and innovation 


Moorish architecture borrowed from Visigothic and Roman traditions, such as the use 
of horseshoe arches, columns, and mosaics. To this the Umayyads added motifs from 
their base in Syria, including geometric patterns and elaborate decorative effects in 
stucco and tiling. There were also new complexities of architectural form, exemplified 
especially in the Great Mosque of Córdoba — one of the greatest architectural 
achievements of medieval Europe. 


The mosque was begun in the 8th century and extended in the 9th and 10th 
centuries. Its floor plan was common to mosques across the Islamic world: a 
rectilinear courtyard with arcades, and a rectilinear, roofed prayer hall. The most 
extraordinary feature was a forest of more than 850 columns supporting the roof of 
the prayer hall, echoing the hypostyles (from the Greek for “resting on pillars”) of 
ancient Egypt and Greece. The original building used columns from Roman and 
Visigothic buildings, but they were not tall enough. To increase the height, Muslim 
engineers built two tiers of arches on top of the columns, possibly inspired by the 
double-tiered arches of Roman aqueducts in Spain. 


The prayer hall of the Great Mosque in Cordoba incorporated voussoirs of alternating brick and 
stone wedges in arches and vaults. 


Hidden paradise 


In Granada, the sultans of the Nasrid dynasty, who ruled the region from 1238 to 
1492, created a vast architectural masterpiece, perched on an outcrop of the Sierra 
Nevada mountains. The Alhambra (from the Arabic for “red house") was a high- 
walled palace—fortress, intended as a version of paradise on earth. The complex of 
buildings, covering around 10.5 hectares (26 acres), contains a succession of 
increasingly private halls and chambers connected by courtyards and gardens with 
water features, decorated with sculpted stucco and polychromatic tiling. 


From the 18th century, depictions of the Alhambra spread in the West, introducing 
a new audience to Moorish architecture. This, in turn, inspired architects in Europe 
and the Americas to build in the “alhambresque” manner. 


The al-Andalus legacy 


The Muslim armies that conquered Spain came from North Africa, and so, 
unsurprisingly, that region, and particularly Morocco, shares a common 
architecture with al-Andalus. Moorish architectural styles and motifs continued 
to be used in Morocco long after Muslim Spain collapsed at the end of the 15th 
century, and several cities with well-preserved medieval centres, such as Fez 
and Marrakech, retain numerous examples of Moorish architecture. 


Since the 20th century, elements of Moorish style, such as carved stucco and 
wood, engraved metalwork, and mosaic tiling, have become synonymous with 
Moroccan interior design. Recent rulers of Morocco have actively sought to 
keep these architectural traditions alive: the Mosque of Hassan II in 
Casablanca, completed in 1993, employed thousands of artisans, and served as 
a training school for future artists and craftspeople. 


The Moorish-influenced Mosque of Hassan II can hold 105,000 Muslim worshippers. 


See also: The column * The arch * Islamic inspiration * The Islamic garden * Safavid 
Empire * Mughal India 


THE ONENESS OF 
HUMANS WITH THE 
LAND AND SKY 


THE PUEBLO 
See 


IN CONTEXT 
FOCUS 


The rise of large villages in the southwestern US 


BEFORE 


1500 Bce A pre-Puebloan people known as the Basketmaker culture emerges in the 
southwestern US. 


500—750 ce During the Basketmaker III Era, people move out of subterranean 
homes into rooms built above ground. 
AFTER 


14th century ce Ancestral Pueblo people build new communities in what is now 
Arizona and the Rio Grande valley. 


16th century Pueblo people are subjected to violent incursions by Spanish soldiers, 


missionaries, and settlers. 


1900—1930s Spanish Pueblo Revival style becomes popular in the southwestern US. 


Spanish for “village”, pueblo was a term used by Spanish colonizers to describe a 
style of dwelling they found in the territory of Nuevo Mexico. The buildings belonged 
to a civilization, now referred to as Pueblo, that flourished around 750 to 1300 ce, 
where the modern-day US states of Arizona, Colorado, New Mexico, and Utah meet. 


Pueblos possess a special quality, in that they appear to form part of the 
landscape — the antithesis of the numerous architectural styles that stand as a direct 
challenge to nature. They contain apartment-like complexes, often multi-storey and 
typically built along cliff walls, and in some cases carved into the sides of canyons. 
Some pueblos were occupied by thousands of people, and hosted festivals and cultural 
events. The people who lived there had trade contacts reaching west to the Pacific 
Ocean, north into what is now Canada, and south into modern-day Mexico. As early 


as the 11th century ce, the ancient Puebloans lived a rich, highly developed, and 
complex lifestyle, more advanced than anything in Europe at the time. 


Sophisticated designs 


The settlements for which the Puebloans are renowned consist of apartment-like 
complexes with timber-beam roofs and walls made of sandstone slabs or adobe — mud 
bricks baked in the sun or in a kiln — stacked with mud mortar (putty made from clay, 
sand, and silt). Most buildings took the form of a rectangular structure with a smaller 
building on top and a still smaller one on top of that, creating a terrace on each level. 
The tallest buildings reached four or five storeys. For defence, there were no doors on 
the ground floor: inhabitants climbed a removable log ladder to an upper floor, from 
where another ladder led down through an opening in the roof. 


At Mesa Verde in Colorado, around 600 dwellings — some of which are grouped 
together into villages — are built into cliffs and other naturally enclosed locations that 
offered protection against extreme weather, wild animals, and human intruders. Many 
of the dwellings consist of one or two rooms built into shallow caves, but a site 
known today as the Cliff Palace contains about 150 rooms and 23 kivas. The latter are 
large (more than 100 m? or 1,076 ft^), circular underground rooms thought to have 
been used for gatherings and spiritual ceremonies. 


Colorado's Cliff Palace might have been a gathering place for local clans, since it has more 
ceremonial chambers than other Pueblo settlements. 


Proliferating styles 


Agricultural advances and effective means of water storage allowed the Puebloans to 
develop complex, large-scale, organized settlements. One of these is in Chaco Canyon 
in New Mexico, where there are more than a dozen immense structures that some 


archaeologists call “great houses”. The largest of these, Pueblo Bonito (“beautiful 
village"), is semicircular in shape and contains about 800 rooms built across four or 
five storeys, and it may have housed as many as 1,000 people. 


As Spanish settlers established their own communities in the region in the 17th 
century, they adopted Pueblo construction methods using adobe. This melding of 
Native American and Spanish architectural influences gave rise to the Pueblo style, 
also known as Spanish Pueblo. Adobe building remains popular in this part of the US. 


“Pueblo communities ... have always known that we are not apart from nature, but a part of it.” 
Terry Tempest Williams 


American conservationist (1955—) 


The mysteries of Pueblo culture 


Since most Pueblo settlements were abandoned before the arrival of European 
colonizers, much remains unknown about Pueblo culture. One mystery is the 
purpose of their so-called great houses: some historians believe that they acted 
as central venues and storehouses where different clans gathered for rituals or 
to exchange news and goods. 


Archaeologists consider Puebloan society to have been highly sophisticated 
— many buildings are aligned with the cardinal directions (north, south, east, 
and west), while some are positioned so that on the spring and autumn 
equinoxes, sunlight touches points on the rock denoted by pictographs. 


The reason for the culture's collapse in the 14th century is unclear. Historic 
climate analysis reveals years of prolonged drought, so it is possible that the 
threat of mass starvation caused the entire population to abandon its traditional 
homeland, never to return. 


An aerial view of the ruins of Pueblo Bonito, the largest house in Chaco Culture, National 
Historical Park in New Mexico. 


See also: Shelter e Dwellings * Rock-cut buildings « Mud * Mountain cities 


THE PHYSICAL 
FORM OF GOD 


INDIAN TEMPLES 


IN CONTEXT 


FOCUS 
The development of Hindu temples 


BEFORE 


c. 1500—500 sce During the Vedic period, sacred Sanskrit texts known as the Vedas 
form the basis of Hinduism. 


4th century Bce Ancient Hindu texts describe temples in India devoted to Vedic 
gods. 


4th century ce The first purpose-built temples are built, in the north Indian Gupta 
Empire. 


AFTER 


12th century ce The Angkor Wat temple complex is built in Cambodia, part of a 
flourishing of Hindu temples outside India. 


2014 The Swaminarayan Akshardham in New Jersey, US, is inaugurated as one of 
the largest Hindu temples in the world. 


In the world’s three major monotheistic faiths of Judaism, Christianity, and Islam, the 
synagogue, church, and mosque are intended as spaces where the faithful are brought 
together in communal worship. The Indian temple — Buddhist, Hindu, or Jain — 
operates differently. Hindus, by far the largest religious group in India, do not visit a 
temple regularly because they can make puja — a ritual to honour their many gods — at 
shrines in their homes. Instead, the temple is a place of occasional pilgrimage — a 
sacred site that symbolizes the Hindu way of life, celebrating the natural world and 
earthly pleasures, as well as representing the realm of the gods. These multi-faceted 
aspects of the faith are reflected in often elaborate exterior carvings, so that Indian 
temples are as much works of sculpture as architecture. 


Kalasa A stone or metal 
finial that tops the shikhara. 


Amalaka A stone 
crown at the top of 


Shikhara The tower 
(“mountain peak”) above the shikhara that 
Ardhamandapa the inner sanctum may may be shaped 
A porch (“half be tall and curved or like the petals 


open hall”) that stepped like a pyramid. of a lotus flower. 


provides initial 
access to a temple. 
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Mandapa A large, open, Garbhagriha A richly decorated 
often pillared hall that acts inner sanctum (“womb-house”) 
as the main entrance. that houses the main temple icon. 


Styles of Indian temple vary by region and the era in which they were built, but they share 


common elements. 


Spiritual and physical 

The earliest Hindu temples were shrines within a simple wooden structure or carved 
from a cave. In India, temple building on a bigger and geographically wider scale 
coincided with the growth of the powerful Gupta and Pallava dynasties from the 4th 
century cr. At this time, new Hindu sects were emerging and the faith was overtaking 
Buddhism in popularity. 

At first, Pallava architects carved temples directly into rock, before moving on to 
freestanding buildings. At Mahabalipuram, on the Bay of Bengal, Pallava temples 
built in the 7th and 8th centuries combine pavilions and shrines carved from the 
granite landscape with structures built from hewn stone. The site includes a vast, 
open-air rock carving depicting the “Descent of the Ganges", including hundreds of 
gods, humans, half-humans, elephants, and monkeys. 


The love of nature expressed through carving is a feature of early temples. Later, 
carvings celebrating human physical pleasures appeared, such as the erotic figures on 
the exterior of temples at Khajuraho in central India, built in 885—1050 during the 


Chandela dynasty. 


“A temple is the whole cosmos in miniature form.” 
Swaraj Prakash Gupta 
Indian archaeologist and art historian (1931-2007) 


The peak of temple building 


Indian temple architecture was at its most ambitious under the Chola Empire (848— 
1279) of Tamil Nadu, southern India. Its emperors sponsored three temple complexes 
in and around Thanjavur, the capital of the empire. A giant statue of Nandi, the sacred 
bull ridden by the god Shiva, weighing some 25.4 tonnes (25 tons) and carved from a 
single piece of stone, guards the gateways to Brihadisvara Temple, completed in 
1010. The temple is crowned by a 13-storey, 66-m (217-ft) granite tower covered with 
hundreds of sculpted figures. Sharing the same name, the smaller Brihadisvara 
Temple at Gangaikonda Cholapuram, completed in 1035, has a more curvilinear 
tower, but in the same pyramid-like style favoured in southern India. The smallest but 
most lavishly carved of the three temples, Airavatesvara, completed in 1166, includes 
a chariot and horses sculpted into the stone of its entrance hall. 


By the end of the Chola Empire, in the 13th century, Muslim invaders were 
destroying many temples, although Hindu architectural traditions survived in the 
Indian south. Beyond the subcontinent, the growth of Indian immigrant communities 
in the 20th century led to a revival of temple building, following the same ancient 
Hindu principles, in countries such as Australia, the United Kingdom, Canada, and 
the United States. 
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The intricately decorated tower of the Brihadisvara Temple is built from granite, one of the most 
difficult stones to carve. Its use reflected the power and ambition of the Chola rulers. 


See also: The stupa * Southeast Asian temples * Rock-cut buildings « Mughal India 
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THE REBIRTH OF 
GOLDEN ROME 


ROMAN VESQUE 


IN CONTEXT 


FOCUS 
Glorifying the Holy Roman Empire 


BEFORE 


2nd century Bce The Romans develop the basilica, a building type that later 
becomes a model for early Christian churches. 


330 cE The city of Byzantium is renamed Constantinople. 


AFTER 


1135 Work starts to rebuild the Basilica of Saint-Denis in France. This is 
considered the first example of the Gothic architectural style that evolved from 
Romanesque. 


1844 Construction of the Church of the Pilgrims in New York City begins, the first 
example of Romanesque Revival architecture in the US. 


1881 Work finishes on the Natural History Museum in London, a secular 
Romanesque Revival building. 


With the collapse of the Western Roman Empire in the fifth century ce, Europe 
fractured into a mosaic of smaller states. Its revival began with Charlemagne (747— 
814 ce), whose Carolingian dynasty united much of western and central Europe in the 
8th century. His rule spurred a cultural rebirth, including a Carolingian architecture 
that adopted the semi-circular arches, columns, and basilicas of ancient Rome. These 
features later grew into Romanesque, the first pan-European architecture since the 
Roman era. 


The finest expression of Carolingian is the Palatine Chapel, commissioned by 
Charlemagne for his palace at Aachen, Germany. Consecrated in 805, its 16-sided 
floor plan and octagonal dome were influenced by Byzantine churches, such as Hagia 
Sofia, Constantinople (now Istanbul, Turkey), and San Vitale in Ravenna, Italy. In 


borrowing the architecture of Emperor Constantine the Great, Charlemagne aimed to 
cement his status as heir to the Roman Empire. 
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The rounded arches in the Palatine Chapel at Aachen are typical of Carolingian style. There is 
little natural light, but the interior is decorated with a veneer of multi-coloured marble. 


Romanesque features 


After the decline of the Carolingian Empire, and driven by the growth of monasticism 
in the 10th-century, Romanesque architecture appeared in Italy, France, and 
Germany, and even reached Scandinavia and the British Isles. Its key features were 
stout walls and small windows, which were structurally necessary to achieve the 
height and solidity to support the weight of barrel-vaulted (concave) ceilings. Semi- 
circular Roman arches were used structurally and decoratively, and were often 
arranged in rows as an arcade supported by columns or a pier — an oblong structure of 
brick or stone. 


A wide range of buildings were constructed in the Romanesque style, including 
merchants’ homes, civic buildings, palaces, and castles. But by far the greatest 
number of surviving Romanesque buildings are churches. In the 11th and 12th 
centuries, ever-larger churches were built for the growing numbers of worshippers 
and pilgrims. These adapted the plan of the Roman basilica by adding a transept — a 
structure that crosses the nave at right angles to form the shape of a Latin cross, which 
has a long, descending vertical. Many also included an ambulatory in which devotees 
could walk around the perimeter of the interior. 


Cormac’s Chapel was one of the first Romanesque churches built in Ireland. Dedicated in 1134, it 
has a painted interior, an elaborate north doorway, tiny windows, and extensive corbelling. 


Evolving styles 


Speyer Cathedral in Germany is an exemplar of Romanesque style. A fortress-like 
structure made of red sandstone, it was the world’s largest church when it was 
completed in 1106. A more delicate expression of Romanesque is Pisa Cathedral in 
Italy. Completed in 1092, its tiers of colonnades on the facade, and on its leaning bell 
tower, illustrate continuity between the Classical and medieval worlds. 


Romanesque took a bolder form after William of Normandy’s conquest of England 
in 1066. In both England and France, the Normans expressed their authority through 
massive cathedrals — such as Caen and Durham — and the defensive might of castles. 
The White Tower, the oldest part of the Tower of London, was one of the first 
English castles, and others were built to support Norman military campaigns in Italy, 
Sicily, and the Holy Land. Ultimately, Romanesque bridged the gap between an 
orderly Roman architecture and the more refined artistry of Gothic, which began to 
appear in the mid-12th century. 


*One of the great architectural experiences of Europe." 
Nikolaus Pevsner 


British architectural historian (1902-83), on Durham Cathedral 


See also: The column * The arch * The basilica * Byzantine * The castle * Gothic * 
Eclecticism * Reviving the past * Classical Revival 


MONUMENTAL 
PILLARS IN THE 
STREAM OF TIME 


THE CASTLE 


| IN CONTEXT 
FOCUS 


Establishing seats of power 


BEFORE 


c. 1300-500 sce Bronze and Iron Age peoples build earthen, ring-shaped forts 
called grods in parts of central, eastern, and southern Europe. 


509 BcE-395 ce As Rome expands, engineers construct forts called castra to protect 
its borders. 


c. 925 ce In Germany, Ottonian rulers build fortresses along Europe’s eastern flank 
to defend against Magyar and Slavic raiders. 
AFTER 


c. 1500 cx In Italy, castle builders add angled bastions to widen the field of fire for 
cannons. This design evolves into star-shaped forts. 


1886 King Ludwig II of Bavaria commissions the “fairytale” Neuschwanstein 


| Castle; it inspires Disney's logo in 1985. 


The great era of castle building began in the 9th century ce. The death of Emperor 
Charlemagne in 814 ushered in a period of internal strife and external threats across 
central and western Europe that necessitated strong defences. 


The first castles were effectively improved versions of existing wooden stockades 
and ditches. Built by landowners to protect their harvested grain and animals, these 
structures — common during the reign of Charlemagne in France — consisted of a 
mound (motte) located within an enclosure (bailey), ringed by a wooden palisade with 
a fortified gate. On top of the motte was a wooden tower called a donjon, or keep. 

After William the Conqueror invaded England in 1066, his Norman soldiers 
quickly built a network of motte-and-bailey fortifications to enable them to subjugate 
the English and control their conquered territories. By the end of the 11th century, 


wooden donjons were being replaced by stone structures. These castles housed 
Norman nobles and their families, as well as soldiers, armouries, stables, and chapels. 


Architecture of conquest 


Castle design evolved to take advantage of topographical features that offered natural 
defence, such as rocky outcrops and river loops. The great leap forward in design 
came in the eastern Mediterranean, when European knights settling in the region after 
the First Crusade (1096—1099) required fortifications to hold onto the lands they had 
captured. 


The Crusaders combined their own knowledge of castle building with innovations 
they had seen in the Byzantine Empire, such as concentric lines of defence — castles 
within castles — and round towers that projected from the outer walls, giving 
defenders such as archers a wider field of fire. The pinnacle of their achievements was 
Krak des Chevaliers in Syria. Built in phases in the 12th and 13th centuries, it 


featured two rings of defensive walls, sloping ramparts, and huge towers. It withstood 
three sieges. 


Krak des Chevaliers’ stone g/acis — sloping inner ramparts — eliminated blind spots, giving 
defenders at the top a clear view of any assailants trying to scale the walls. 


Roof of the ramp Machicolations 
connecting the through which 
lower ward with missiles could 


the upper gate be dropped 


Arrow loops for 
archers to shoot 
at attackers 


Outer curtain 

wall has no large 
openings for 
attackers to exploit 


The two thick curtain walls of Krak des Chevaliers protect its lower and upper wards. The walls 
have both rectangular and round towers; by the 13th century, military architects understood that the 
latter were stronger. 


An ideological symbol 


The innovations of the Crusader castles were widely copied across Europe. Later 
changes came in response to the use of gunpowder, when castles had to be adapted for 
and against new kinds of artillery by building thicker walls and adding cannon 
emplacements. By the end of the 16th century, however, cannons could breach the 
strongest curtain wall and castles were rendered redundant. A revival of romantic 
castle-building occurred in Europe in the 19th century as part of the Gothic Revival 
movement. 


“,.. set amidst the stars like an eagle's nest and abode of the moon.” 
Abu Shama 
Arab historian (1203-67), describing Belvoir Castle, Israel 


See also: Byzantine * Indian temples * Romanesque * Edo-period Japan * Mughal 


India * Eclecticism 


INFINITY 


MADE IMAGINABLE 


GOTHIC 


IN CONTEXT 
FOCUS 


Vaulting ambition 


BEFORE 

2nd century Bce The Romans develop the basilica, a building type that becomes a 
model for early Christian churches. 

750 ce The Abbasid dynasty of Baghdad takes control of the Islamic world. Pointed 
arches become a feature of Abbasid mosques and other buildings. 

775 After reconstruction in Roman basilica style, the abbey at Saint-Denis, near 


Paris, is consecrated. 


1066 William, Duke of Normandy, conquers England and begins building and 
rebuilding churches in Norman Romanesque style. 


1096 The First Crusade brings many Europeans into contact with Islamic 
architecture. 


AFTER 
1337-1453 During the Hundred Years’ War between England and France, Gothic 
styles diverge and English Perpendicular Gothic develops. 


1540s The Gothic-style Cathedral of Santa Maria la Menor, the first and oldest 
cathedral in the Americas, is completed in Santo Domingo in the Dominican 
Republic. 


1907-90 In Washington, DC, US, the Washington National Cathedral (the world’s 
sixth-largest) is built in 14th-century English Gothic style. 


Gothic was nothing less than a revolution in European architecture, in both form and 
technology. It emerged out of the Romanesque style in mid-12th-century northern 
France and rapidly entered a golden age around 1200 to 1250, before it entered a late 
flowering a century later. Gothic was eventually swept aside by the Italian 


Renaissance — the name Gothic was originally a Renaissance term of derision for the 
“pointed” architecture of the barbarous northern Goth people, one of the races that 
invaded the Roman Empire. However, Gothic’s qualities of soaring verticality, 
cavernous spaces, lightness, and intricate decoration remained appealing and re- 
emerged powerfully in the 19th-century Gothic Revival. It continued to inform 
architectural design into the 20th century. 


Pointed Ribbed 
arches reduce vaulting 
lateral thrust directs 
and, as a result, structural loads 
the load on onto precise 


External 
buttresses 
counteract the 
outward thrust 


other structural points, such of walls. 


members. as pillars. 
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Gothic architecture is born out of technological and stylistic 
innovations that borrow from Byzantine, Romanesque, 
and Islamic buildings. 


The cradle of Gothic 


Gothic is a rarity among major architectural movements in that its origins can be 
traced to one specific building. The Abbey of Saint-Denis (now known as the Basilica 
of Saint-Denis), north of Paris, had been the burial place of nearly every king of 
France since at least the 7th century. By the 12th century, this royal mausoleum was 
in disrepair, and in around 1135 the newly appointed Abbot Suger set about restoring 
the building to properly express the greatness of both Crown and God. Well funded 
by King Louis VI (and subsequently by his son and successor Louis VII), Suger 
harnessed theological philosophies and new technologies to lay the groundwork for 
the Gothic style. He believed that light was representative of divinity, and one of his 
main aims in overhauling Saint-Denis was to introduce as much light and space into 
the building as possible. 


Suger concentrated his work on two areas: the west front and, at the eastern end, 
the apse that housed the altar. He demolished the 8th-century facade, replacing it with 
a new design in which four massive, projecting buttresses divided the frontage into 
three. Buttresses had been used before, notably in Romanesque buildings, but they 
had generally been shallow, more like pilasters. This use of visually dominant 
buttresses would become a key element of Gothic architecture. High above the main 


entrance, Suger included a further innovation in the form of a rose window. Circular 
windows had featured before in ecclesiastical buildings but not on the facade. 


The west front at Saint-Denis displays such classic Gothic architectural elements as prominent 
buttresses, a circular rose window, and exterior carvings of biblical figures. 


“All good architecture is modern in its time. Gothic was a fantastic shock.” 
Richard Rogers 
British architect (1933-2021) 


Higher and lighter 


For centuries, arches and vaults — groups of arches forming a ceiling or roof — had 
been employed in Roman, Byzantine, Islamic, and Romanesque architecture. At 


Saint-Denis, however, these critical load-bearing features were used in a new and 
innovative way. 


When Suger rebuilt the apse and its ambulatory — a walkway behind the altar — he 
tore down the existing heavy, dark Romanesque structure and, over three years, 
created something completely different. His masons used pointed arches, previously 
mainly seen in Islamic architecture, and rib vaulting, both of which focused 
downward forces in controlled ways — in the case of rib vaulting, onto rows of 
columns or piers. This allowed the walls between the columns and piers to become 
thinner and taller. Exterior support for these walls was added by a series of arching 
buttresses known as flying buttresses. 


Together, these three key architectural elements — pointed arches, rib vaults, and 
flying buttresses — enabled the builders to raise the ceiling to a breathtaking height of 
28 m (92 ft). They were also able to fill much of the wall space with large stained- 
glass windows, allowing an abundance of natural light to pour into the interior — 
filtered through multicoloured, jewel-like glass (a rarity at this time) that showed 
scenes from the Bible. Suger had created an architecture as close to a vision of heaven 
as earth-bound Christian worshippers could experience. Radically different from 
anything that had gone before, Suger’s innovations set the template for the new 
Gothic architecture style. 


Flying buttresses 


The ribs in a vaulted ceiling channel its weight downwards onto pillars. The 
pillars carry that weight to the ground, which absorbs the force. But there is 
also an outward thrust on these pillars, which is neutralized elegantly in Gothic 
architecture by the opposite and equal counterthrust exerted from the outside of 
the building by flying buttresses. 


What differentiates a flying buttress from a standard buttress is that it is not 
in contact with the wall at ground level. Instead, it consists of a pier that stands 
away — or "flies" — from the wall and a segment of an arch that bridges the 
span between the pier and the wall. The piers' effectiveness at absorbing thrust 
and carrying weight allowed Gothic architects to build ever-taller cathedrals. 
Serving a structural purpose, flying buttresses also became a distinctive feature 
of Gothic style, adding further aesthetic appeal to the architecture. 


UO Y WO. . 
Repeated flying buttresses help to support the high vaulted stone ceiling of the Chapter 
House at Lincoln Cathedral, UK. 


A French flowering 


The Gothic form — known originally as opus Francigenum (“French work") — soon 
became established in France, where it was quickly adopted for three new cathedrals 
at Sens, in Burgundy, and at Laon and Noyon, northeast of Paris. They loomed over 


cities, matching the splendour of palaces and castles that most ordinary people would 
never enter. 


In central Paris, construction of the great cathedral of Notre-Dame de Paris began 
in 1163 in the style of Saint-Denis. The facade at Notre-Dame followed the pattern of 
four buttresses dividing the frontage into three; three great arched doorways; two 
towers (Saint-Denis has since lost a tower); and a large central rose window. Notre- 
Dame employed almost all the same technological advances as Saint-Denis, including 
the use of flying buttresses — one of the first cathedrals to do so — but with a nave that 
soared even higher, at 35 m (115 ft). 


Notre-Dame de Paris also surpassed its predecessor in its use of decoration. The 
structure of Saint-Denis had been breathtakingly daring but it was restrained in terms 
of ornamentation. Notre-Dame, by contrast, was heavily ornamented with sculptures. 
This was a trend that would develop over the centuries, with the use of ever more 
elaborate stone tracery in windows and on ceiling ribbing, along with scores of carved 
angels, demons, and gargoyles — grotesque animal or human figures that also served 
as spouts to drain rainwater from gutters. 


Walls of light 


As stonemasons became ever more skilled — and daring — at transferring weight away 
from cathedral walls, builders were able to create ever-larger windows. When the 
cathedral at Chartres, southwest of Paris, was engulfed by fire in 1194, leaving only 
the west front, crypt, and towers, rebuilding started immediately, and by the late 
1220s the new cathedral was virtually complete. Its south spire, 105 m (349 ft) tall, 
exemplified another important feature of Gothic style — structures that reached 
skywards to God at heights far surpassing earlier church architecture. 


The result of the reconstruction at Chartres Cathedral represents the speedy 
maturity of Gothic architecture. Along with other northern French cathedrals at 
Amiens, Beauvais, and Bourges, it is an example of High Gothic style, which 
bloomed from c. 1200 to 1250. At Chartres the ingenious skeletal structure, with 
loads carried on arches, ribs, and buttresses, leaves the interior light and open and 
allows for windows that have almost completely taken over the walls. There are 167 
windows, most of which depict stories from the Old and New Testaments, and the 
lives of Christ and the saints. Hit by the rays of the sun, they blaze with a fiery light. 
Like all the elements of Chartres’ Gothic innovations — from stone spires and long, 
arch-filled arcades to a mass of statuary and flying buttresses — they were designed to 
inspire awe in the citizens who visited to worship in what was truly a house fit for 
God. 


The common populace would not have been allowed to view the finest display of 
Gothic stained glass — created inside the royal chapel of Sainte-Chapelle, at the heart 
of the medieval Palais de la cité, in Paris. The chapel, completed in 1248, was 


commissioned by King Louis IX of France to house holy relics, including Christ’s 
crown of thorns and a fragment of his cross. 


It is a thrillingly vertiginous space, where the walls are reduced to spindly columns 
between dazzling stained-glass windows that soar more than 15 m (50 ft) high. The 
chapel is effectively wrapped around by a shimmering wall of light, while the ceiling 
high above is a deep blue, dotted with golden stars. It was the ultimate expression of 
the ambitions for light and space that Abbot Suger had embraced at Saint-Denis. 


IN ; 
Chartres Cathedral’s spires differ in style — the plain south spire dates from the mid-12th century, 
while the north spire was rebuilt in Flamboyant Gothic style after a fire in 1506. 
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The spectacular windows at Sainte-Chapelle in Paris are made up of 1,113 individual panes of 
stained glass, depicting biblical scenes. 


“Bright is the noble edifice which is pervaded by the new light.” 
Suger 


De Administratione, c. 1144 


The limits of Gothic 


North of Paris, Beauvais Cathedral, begun in 1225, should have been the climax of 
Gothic architectural ambition in France, but it was dogged by disasters and never 
finished. The cathedral's glory, the choir, was the tallest in France but collapsed in 
1284, due to structural weaknesses and a vulnerability to high winds. It was rebuilt by 
1337, largely to the original designs, but strengthened with extra piers and iron tie 
rods. 


A century of war with England and the sheer expense of building on this scale 
meant that work on the rest of Beauvais did not resume until the 16th century. In 
1569, with the completion of its 153-m (502-ft) central tower and wooden steeple, the 
cathedral became the tallest structure in the world, but the tower collapsed in 1573 
and the nave was never completed. Beauvais remains a truncated version of what was 
planned to be a cathedral bigger than Chartres or Amiens, but at 48.5 m (159 ft) high, 
the choir remains the tallest ever built. 


French inspiration spreads 


The Gothic style travelled to almost every city in western Europe, apart from much of 
Italy, which resisted the influence from the north and held fast to the tradition of 
Romanesque building. One notable exception was Milan's Gothic cathedral, the 
Duomo. Shortly after construction began in 1386, French engineers were employed to 
help with its design. 


For several centuries after the Norman invasion of 1066, England’s kings were 
essentially French. The resulting strong cultural links between the two countries 
meant that the Gothic style was quickly shared and adopted in England. French 
architect William of Sens, who worked on Sens Cathedral, was involved in the 
rebuilding of the eastern end of Canterbury Cathedral after a disastrous fire in 1174. 
This was done in the new Gothic style, with pointed arches, rib vaulting, and flying 
buttresses. 


Around the same time, work began on a new cathedral at Wells. This was the first 
Gothic cathedral in England to be built from scratch, rather than on the foundations of 
an earlier building, which had been the tradition for most other major English 
cathedrals. 


A new English perspective 


Beginning in 1220, Salisbury Cathedral, like Wells, was built on a new site, and was 
the first Gothic cathedral to adapt and diverge from the French form. English 
architects employed the same pointed arches, rib vaults, and flying buttresses, but 
there were subtle differences. 


In French cathedrals, the eye was drawn upwards in the nave by piers that rose 
uninterrupted to the ceiling, whereas at Salisbury the nave rose in tiered arcades, 
creating horizontal lines that directed the focus to the distant Lady Chapel at the 
nave’s far eastern end. French cathedrals were also conceived as a unified whole, but 
while Salisbury was mostly completed by 1258, its 123-m (404-ft) spire — along with 
the extra buttressing needed to support it — was added later. 


The ribs of the vault of Salisbury Cathedral’s nave rise from corbels (brackets) that are set high up 


on the walls. The corbels are made from Purbeck marble, a dark stone that was used in several 
English Gothic cathedrals. 


Elaborating the Gothic 


From the mid-13th century, France and England experienced a second phase of 
Gothic: in France it was termed Rayonnant (“radiant”), and in England Decorated 
Gothic. Both styles were characterized by a thinning of vertical supports and the 
enlargement of windows, until walls became screens of stone tracery and glass. A 
greater prominence was also given to rose windows, which grew in size and 
complexity — the transepts at Notre-Dame de Paris, for example, were rebuilt to 
accommodate two enormous rose windows in around 1250. 


Interior decoration increased, and the decorative motifs spread to the outside of 
buildings, to the facade and buttresses, which became topped by spires and pinnacles. 
In turn, these were often decorated with crockets (small, stylized carvings of curled 
leaves or buds). After England’s King Henry III, brother-in-law of Louis IX of 


France, had attended the consecration of Sainte-Chapelle in Paris in 1248, elements of 
the Rayonnant style soon appeared in reconstructed portions of Westminster Abbey, 
in London. One notable element in this new “decorated” style was the lierne — an 
additional non-structural rib used to decorative effect in vaulted ceilings to create, for 
example, star patterns. This technique grew in popularity in the early 14th century, 
with notable examples of vaulted ceilings in the Lady Chapel of Ely Cathedral, the 
choir of Bristol Cathedral, and the Lady Chapel of Wells Cathedral. 


“The Gothic cathedral is a blossoming in stone subdued by the insatiable demand of harmony in 
man.” 


Ralph Waldo Emerson 
American writer (1803-82) 


Later developments 


In its purest form, Gothic reached its greatest expression in 13th-century French 
buildings such as Sainte-Chapelle, Chartres, and Amiens — and their imitators in 
England. However, the style would continue to develop across Europe for another 250 
years. 


Against the bloodstained backdrop of the Hundred Years’ War between France and 
England, Gothic entered a late flowering when English architects developed a simpler 
form of Gothic, known as Perpendicular. Tall spires and towers, and aisles as high as 
the nave, marked out German variations, while in Spain the medieval wealth of 
Seville was reflected in the world’s largest Gothic cathedral, begun in 1401. 


The influence of Gothic style also spread beyond Europe to the continent’s colonial 
outposts. From the 19th century, the style’s sheer flamboyance and uplifting grandeur 
made it the architecture of choice for cathedrals and grand public buildings in 
emerging countries, including the United States, Canada, and Australia. 


Late 12th century 
Early Gothic church 
windows were narrow, 
and known as lancet 
windows for their 
lancelike appearance. 


13th century Tracery — 
ornamental intersecting 
stonework — separated 

the upper parts of the arch 
from the rest of the window. 


AND. 
ANE 


14th century Increasingly complex 
subdivision of windows with elaborate 
tracery — known as bar tracery — was 
used to create arches within arches. 


15th century Repeated horizontal as 
well as vertical stonework, known as 
panel tracery, transformed walls into 
huge, multi-arched windows. 


From its relatively simple Romanesque roots, the Gothic arched window became larger and more 
complex over time. 


See also: The Basilica * Islamic inspiration * Romanesque * Secular Gothic * Late- 
flowering Gothic * The Renaissance * Gothic Revival 
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WITHOUT 
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TIMBER-FRAME BUILDING 


IN CONTEXT 
FOCUS 


Structural invention with local materials 


BEFORE 
10,000 sce People in the Mesolithic period use timber frames to create shelters. 


79 ce Ash from the eruption of Vesuvius preserves evidence of timber framing in 
the Roman town of Herculaneum. 


7th century The Jokhang Monastery, believed to be the world's oldest surviving 
timber-frame building, is built in Lhasa, Tibet (China). 


AFTER 


1997 After a fire in St George’s Hall at Windsor Castle, a new hammer beam roof 
is built, using traditional methods. 


2019 In Norway, the 18-storey Mjostarnet tower opens — the world’s tallest timber 
building. 


From the 12th century, the state and church in European countries such as France, 
Spain, and England were creating memorable buildings, such as cathedrals and 
palaces, from stone. For more humble architecture, such as small churches and 
homes, timber remained a primary construction material, particularly in the richly 
forested areas of northern Europe. Depending on the types and abundance of timber 
and regional differences in climate and economic activity, systems of construction 
varied considerably. 


Some of the most striking examples of medieval timber craft survive in the stave 
churches of Norway, a country particularly rich in forests. Built mostly between the 
12th and 14th centuries, when Romanesque and Gothic were the prevailing 
ecclesiastical styles in the cities of Europe, stave churches used advanced techniques 
just as sophisticated as those employed in the great stone cathedrals. 


Worship in wood 


Stave churches testify to the woodworking skills that made the Vikings of 
Scandinavia such formidable boat builders. The churches are characterized by thick 
timber corner posts and columns - the “staves” — that support the structure. The staves 
rest on a stone platform, which, as well as providing stability, protects the timber from 
the wet earth. A frame is anchored on the staves and covered with timber planks, each 
notched and grooved so that they lock into one another to form the walls. Roofs are 
supported by elaborate trusses, usually with no ceiling beneath. 


The churches were often built with no nails, the timbers held together only with 
expertly crafted joints. The construction technique did not lend itself to large spans, so 
the churches were modest in size, serving small congregations in sparsely populated 
areas. 


Although stave churches were erected, in varying sizes and shapes, across 
Scandinavia, the finest surviving examples are all in Norway. The oldest is Urnes 
Stave Church, built around 1130, although some timbers date back to 1069—70. Its 
elevated nave is supported by 14 cylindrical staves, linked by arches, with elaborately 
carved decorations that incorporate Viking-style animal ornamentation. 


Christian and pagan collide 


The most distinctive of the stave churches is Borgund, in eastern Norway, built 
around 1180. It is roughly cross-shaped in plan, and includes the central nave, side 
aisles, high windows, and apse common in medieval European churches. Externally, 
however, it resembles the kind of magical dwelling that might appear in a Norse saga. 
It has an almost pagoda-like arrangement of six ascending steeply pitched shingle 
roofs, with overhanging eaves and carved dragon heads, swooping from the roof ridge 
crests, recalling the carved prows of Viking ships. Inside the church, elaborate carving 
includes runes — intricate letters that in Norse mythology have magical powers. 


Borgund is one of only 28 stave churches left in Norway. Most of the 2,000 that were built were 
gradually replaced by stone churches or decayed as traditional timber skills were lost. 


Using the strength of oak 


The type of wood available in a region dictated the style of construction. In 
Scandinavia, pine and fir were plentiful — trees that grow tall and straight and make 
good columns, poles, and planks. In England, oak and other hardwoods were more 
common. Oak does not grow straight, but it is strong and well suited to use in timber 
frames. An early example is the Church of St Andrew in Greensted, Essex, probably 
the world’s oldest wooden Christian church. The oak planks that form its nave date 
from around 1060, although evidence exists of an earlier wooden church on the site 
dating from the 7th century. 


Essex oak was also employed in the construction of huge and structurally 
impressive timber-framed barns to store harvested grain. Two of the finest examples, 
the Barley Barn and the Wheat Barn, were built in the 13th century on agricultural 
lands at the manor of Cressing, owned by the Knights Templar, a Catholic military 
order founded in Jerusalem, during the Crusades, in 1119. The Barley Barn, dating 
from around 1205-30, is 36 m (118 ft) long and believed to be the world's oldest 
standing timber-framed barn. The Wheat Barn is around 50 years younger. 


Each barn has a strikingly wide span — 13.6 m (45 ft) in the slightly broader Barley 
Barn — typical of medieval barns. This great width is achieved by parallel rows of 


internal posts that divide the interior, like the central nave and flanking aisles of a 
church. A system of tie beams, crown posts, and purlins (long horizontal timbers) 
supports the rafters that form the vast roof. The timbers act together in a complex 
balancing act, like the masonry that holds up Gothic cathedrals. 


“Those builders who turned the necessary roof into a thing of beauty achieved a greater triumph 
than those who ... concealed it with a vault of masonry.” 


F. E. Howard 
British architect (1888—1934) 


Opening up the roof 


The English invention of the hammer beam roof enabled the construction of even 
larger spans with wood. With this type of roof the upper roof timbers are fastened to 
beams projecting from the wall, and it can span voids greater than the length of any 
individual piece of supporting timber. 


The earliest surviving example of a hammer beam roof is in the Pilgrims' Hall, 
built around 1310, at Winchester Cathedral, UK. The hammer beam roof of 
Westminster Hall, once part of the Palace of Westminster, in London, is northern 
Europe's largest medieval roof. Commissioned by King Richard II in 1393, it is 73.2 
m (240 ft) long and spans 20.7 m (68 ft), with a central height of 28 m (92 ft). It is as 
glorious an achievement of medieval engineering as the Gothic wonders of Chartres 
Cathedral. 


Some hammer beam roofs were highly decorative, with angels and other carved 
figures placed at the ends of the beams. The roof of St Wendreda's Church in March, 
Cambridgeshire, is adorned with 118 angels, their wings spread wide. It also has a 
second pair of hammer beams above the first, an arrangement called a double-hammer 
beam roof, a style that developed in the 15th century, creating even greater 
opportunities for decorative carving. 


The hammer beam roof in Westminster Hall, London, combines huge oak beams and stone 
buttresses to provide horizontal and vertical support for each of its 670-tonne (660-ton) arches. 


“Worth cycling 40 miles into a headwind to see.” 
John Betjeman 


British poet (1906-84), on St Wendreda’s Church 


Showing off the timber 


In medieval northern Europe, particularly Germany and the Alsace region of France, 
the exterior of many houses openly displayed their timber framework. In Germany, 
this style was called fachwerk (“half-timbered”), after the custom of halving the logs 
used to make the frame, which was then filled in with plaster or brick. In central 
Germany, the town of Quedlinburg alone has more than 1,000 surviving half-timbered 
houses dating from the 13th century onwards. 


Timber-frame construction continued to evolve, including in England, where it 
became the archetypal architecture associated with the Tudor period (1485—1603), 
and contrasted elaborate exposed timbering coated with tar with whitewashed infill 
panels. The English style reached its pinnacle in the manor houses of wealthy 
landowners, such as Little Moreton Hall, in Cheshire, though the weight of its Long 


Gallery roof, some 32.5 tonnes (32 tons), has buckled the timber framework, resulting 
in a building full of structural distortion. 


Collar beam 


Hammer 
post 


Arched 
brace 


Hammer 
beam 


Tie beam Tie beam Crown post Hammer brace 


King post roofs are held up bya The crown post supports the crown In a hammer beam roof, hammer 
central king post. The roof's weight plate in a crown post roof. The crown beams, posts, and braces transfer 
passes through this to a tie beam. plate runs the length of the roof and the roof's weight into the stone walls, 
Braces may be added for extra strength. supports the collar beams allowing for heavier wooden roofs 


The most popular forms of wooden roof construction in the 12th and 13th centuries were the king 
post and crown post. In the 14th century, the English innovation of the hammer beam roof allowed 
for wider, more open spaces. 


Keeping faith with wood 


By the mid-17th century, churches were mostly built of stone. In Poland, however, the 
Lutherans of Silesia built the three largest timber-framed religious buildings in 
Europe. Known as the Churches of Peace, they were constructed following the 1648 
Treaty of Westphalia, which marked the end of the devastating Thirty Years’ War, 
waged within the Holy Roman Empire. The Catholic Holy Roman Emperor, 
Ferdinand III, whose domain included Poland, decreed that Protestant churches could 
be constructed only from wood, sand, mud, and straw; they could have no spires and 
no bells; and the work had to be completed within a year. 


Two churches have survived, at Swidnica and Jawor. The Swidnica church was 
completed in 1657, without the use of a single nail. Its multi-tiered interior of around 
1,090 sq m (11,730 sq ft) can hold up to 7,500 people. The beauty and complexity of 
the churches are a testament to timber building and carpentry skills. 


See also: Early imperial China * Gothic * Late imperial China * Green architecture 
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SOUTHEAST ASIAN TEMPLES 


| IN CONTEXT 
FOCUS 


Monumental temple architecture 


BEFORE 
c. 1st-7th centuries ce The first Khmer states emerge around the Mekong river. 


802 Jayavarman II unites disparate Khmer kingdoms and declares himself 
chakravartin, or *universal ruler", marking the beginning of the Khmer Empire in 
ancient Cambodia. 


c. 900 Angkor — the Khmer word for "city" — becomes the empire's capital. 


AFTER 


1431 The sacking of Angkor by the Siamese (Thai) Ayutthaya Kingdom marks the 
end of the Khmer Empire. 


1863 The posthumous publication of French explorer Henri Mouhot's travels in 
Southeast Asia brings Angkor Wat to the world's attention. 


In 1113, King Suryavarman II came to the Khmer throne, ending 50 years of unrest 
and division within the empire. This new era of stability saw the further development 
of Angkor as the Khmer political capital and spiritual centre. Over the next century, 
its population grew to 700,000—900,000, making Angkor the largest known pre- 
industrial city on earth. 


Suryavarman II also set about building a religious complex, Angkor Wat (“temple 
city") to honour the Hindu god Vishnu and to serve as his future tomb. It was 
architecture on a colossal scale, the largest religious structure ever built, covering 163 
hectares (401 acres). Inscriptions on the temple itself tell of 300,000 labourers and 
6,000 elephants involved in the building. 


The five central towers of Angkor Wat are reflected in the moat. More than five million sandstone 


blocks were used to build the temple. 


Sanctuaries for the gods 


The religions of the Khmers, Hinduism and Buddhism, were imported from India, as 
was temple architecture, although it quickly evolved and developed its own Khmer 
characteristics. The temple was a model of the universe. The central tower, on its 
tiered base, represented Mount Meru, the home of the gods. At the tower’s summit 
was a central shrine. Angkor Wat had five towers — the central one and four 
subsidiaries — representing the five peaks of the mountain. A series of enclosures 
symbolized the mountain chains surrounding Mount Meru, while a moat around the 
temple complex represented the oceans. Other features included an entry tower and a 
causeway lined with carvings of mythical serpents. 

Although by far the largest of its religious monuments, Angkor Wat was only one 
of hundreds of temples in the Angkor region. Many were built by Suryavarman’s 
descendant Jayavarman VII, a devout Buddhist, who became king in 1181 and 
established a new Khmer capital, Angkor Thom (“great city”). 
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The sacred centre of the Angkor Wat complex is protected on four sides by a wall, or prakara, 
with galleries that display 1,200 sq m (12,917 sq ft) of intricate bas-relief carvings depicting eight 
sacred Hindu stories. The central shrine sat at the base of the main tower, which rises 42 m (138 ft) 


above it. 


A profusion of temples 


Prolific temple-building was also a feature of Pagan, the ancient capital of the Pagan 
kingdom, which unified the regions that would later become Myanmar (Burma). 
During the kingdom's heyday, between the 11th and 13th centuries, a building frenzy 
initiated by King Anawrahta witnessed the construction of more than 10,000 Buddhist 
temples, stupas, and monasteries. More than 2,000 of these survive. They are typically 
built of red brick, covered with stucco, and topped by bell-shaped towers and gilded 
spires. 

In the late 13th century, the Pagan kingdom was overrun by Mongol invasions. 
These, together with the increasing influence of Islamic ideas and beliefs, brought to 
an end the era of great Hindu and Buddhist temple-building in Southeast Asia. 


Angkor Thom 


Angkor Wat’s time as the centre of the Khmer Empire did not last for long. By 
around 1200, a new city, Angkor Thom — the empire's last great capital — had 
risen a short distance to the north. It was square in plan, enclosed between 
walls 8 m (26 ft) high and 3 km (1.8 miles) long, and pierced by five main 
gates, each with towers displaying giant human faces. 


The city inside the walls has largely disappeared, as its buildings were made 
of wood and other perishable materials. The temples and other structures that 
survive, such as walls and gates, were built of sandstone from the nearby 


Phnom Kulen mountain range. One survivor is the Bayon, a spectacular temple 
and tomb complex of 54 towers (of which 37 survive), decorated with 216 
huge, serenely smiling faces and bas reliefs that include more than 11,000 
figures. The Bayon may have been a model of the Khmer Empire itself — 
which was divided into 54 provinces — so serving as a symbol of both divine 


and political power. 


Buddhist gods, or even Jayavarman VII himself. 


See also: The stupa * Indian temples * Late imperial China 
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IN CONTEXT 
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Carving and excavation 


BEFORE 


c. 2100 BcE From the late Old Kingdom period onwards, rock-cut tombs are 
excavated for the rulers of ancient Egypt. 


c. 550—330 Bce At Naqsh-e Rostam, in modern-day Iran, four large tombs with 
elaborate architectural facades are carved high into a cliff face. 


c. 8th century ce The Kailasa temple becomes the largest structure of the Ellora 
Caves, a complex of carved Hindu, Jain, and Buddhist temples in western India. 


AFTER 


1969 A Lutheran church, Temppeliaukion Kirkko, carved from solid rock, is 
completed in Helsinki, Finland. Its interior consists of rough, unworked stone walls. 


Rock-cut architecture involves the creation of "buildings" by excavating, chiselling, 
and sculpting structures out of stone. It is a relatively rare practice due to the intensely 
laborious and time-consuming nature of the method, which involves meticulous 
quarrying and carving. 

Requiring stone that can be easily quarried and worked into architectural forms, 
rock-cut buildings are reliant on the geological make-up of a given area. Notable sites 
include the tombs and temples of ancient Egypt (from around 2200 sce), the 
monuments of the Phrygians (from the 7th century sce) in present-day Turkey, and 
many Buddhist, Jain, and Hindu religious structures in India, the earliest fully carved 
examples of which date from the 3rd century BCE. 


Top-down construction 


One of the most striking examples of rock-cut architecture is Lalibela, a complex of 
churches and buildings hidden within the highlands of northern Ethiopia. Originally 
called Roha, Lalibela is named after the king who is believed to have built the most 
recent structures. With access to Christian pilgrimage sites in the Holy Land at risk 
due to the Muslim capture of Jerusalem in 1187, King Lalibela (r. 1181—1221) 
transformed the site into a “New Jerusalem” for pilgrims, building the churches of 
Saint George and Golgotha and the Tomb of Adam, and renaming a stream the 
Jordan. 


Unlike most rock-hewn structures — which are cut from existing caves, or bored 
horizontally into rock faces — the buildings at Lalibela were literally dug out of the 
ground. A plan was etched on the solid rock, and then the surrounding stone was 
excavated to slowly reveal a building “built” in reverse, with the inner chambers 
carved out as the exterior was embellished. Some of the buildings at Lalibela remain 
connected to the rock face, while others stand as isolated monolithic blocks in deep 
pits. A system of trenchlike passages connects the site’s churches and other structures, 
which include tombs, niches, storerooms, and small caves that served as rooms for 
individual pilgrims or hermits. 


“Humans worked during the day and angels by night.” 
Popular saying referring to the building of the rock-cut churches at Lalibela, Ethiopia 


Diverse styles 


Lalibela's oldest buildings are thought to date from as early as the 7th century ce, and 
were likely defensive structures before being converted into churches. Thought to 
predate King Lalibela's reign, Biete Medhani Alem (“House of the Saviour of the 
World") is the largest of the churches and believed to be the world's largest rock-cut 
church. Its exterior features 34 rectangular columns around its perimeter, the four 
corners of which are each composed of three linked columns, representing the Trinity. 


Lalibela's 11 churches are architecturally diverse — reflecting their construction and 
modification over the centuries. Consisting of up to four storeys, they feature ornate 
carved roofs and ceilings, columns, capitals, arches, and vaults. In places, the 
exteriors are finished with carved horizontal bands. Some decorations reveal a Coptic 
influence — reflecting the control of Ethiopian Christianity by the Coptic Church in 
Alexandria, Egypt, from the 4th century ce. 

Although the interiors of most Lalibela churches are unadorned rock, the walls and 


ceilings of the small Beite Maryam (“House of Mary"), dating from the 12th century, 
are a richly decorated exception. Biblical scenes are depicted in vibrant frescoes, 


while carvings of animals include a white and a black bull, representing good and 
evil. 


Sh 


Biete Giyorgis church, dedicated to St George, was the final building to be cut from the volcanic 
rock of Lalibela. Its cruciform plan is emphasized by crosses carved on the roof. 


The rock-cut city 


For sheer scale, no rock-cut structures compare with Petra, a city carved in the 
desert of what is now Jordan. It was created from as early as the 4th century 
BCE by the Nabateans, who originated in northwestern Arabia and prospered 
thanks to trade routes between Arabia and the eastern Mediterranean. Built 
around a series of wadis (dry valleys that fill with water after flash rains) and 
dominated by cliffs, Petra had a population of 30,000 by around 100 Bce. 
Buildings including tombs, temples, and an amphitheatre were carved out of 
the pink sandstone as an architectural expression of the city’s wealth. Despite 
the external grandeur, there is little depth behind Petra’s facades, which are 
typically a single, plain room with a few niches. As with much rock-cut 
architecture, these are as much sculptures as buildings. 
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The Khazneh (Treasury) of Petra, Jordan, has a Roman-style facade with two storeys of 


columns, pediments, and statuary. 


See also: Shelter * The pyramid * The column * The theatre * The pueblo 
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Earthen architecture 


BEFORE 


c. 3100 sce In the Nile Valley, Egypt, mud brick is used for construction, including 
tombs (mastabas) for burying rulers. 


c. 3000 Bce In Mesopotamia, mud brick is used to construct monumental ziggurats. 


AFTER 


1610 ce In Santa Fe, New Mexico, the San Miguel Mission — one of the oldest US 
churches — is built from adobe. 


18th century Rammed-earth building becomes popular in rural France, particularly 
near Grenoble and Lyon, where high-quality earth is available. 


2014 Architects Herzog and de Meuron use rammed earth to build a herb- 
processing factory in Switzerland. 


Although it has been the dominant building material in many parts of the world for 
millennia, mud receives relatively little attention in the written history of the world's 
architecture. This is partly due to its impermanence, meaning that few historical mud 
structures have survived. Even when baked into bricks, mud lacks stability under 
compressive or tensile forces. It is also easily damaged by water, so is unsuited to 
areas that experience heavy rainfall. The vulnerability of mud buildings was 
illustrated in 2003 when the largest mud-brick settlement in the world, the citadel of 
Bam in Iran, was destroyed in an earthquake, along with much of the ancient Parthian 
mud-brick settlement around it. 


A key advantage of mud buildings is that they are easy to repair using relatively 
simple, age-old methods. Their high thermal mass means that the Sun's heat is 
absorbed slowly during the day and released slowly at night, helping to regulate 
extremes of temperature. This makes them well suited to hot, dry regions such as 


parts of Africa and the Middle East, and it is here that some of the most spectacular 
mud architecture can be found. 


*,.. the buildings blend in to the soil around them.” 
Andrew Waugh 


British architect (1967—), describing rammed-earth construction 


High-rise residences 


Located near the Hadhramaut Mountains in Yemen, the city of Shibam is known for 
its distinctive mud-brick architecture. Nowhere in the world has mud been used to 
build to such heights — its densely packed tower blocks have between five and 11 
storeys, and are up to 40 m (130 ft) high. With a recorded history dating to the 3rd 
century CE, it is a remarkable example of mud construction and high-rise planning. 
Shibam's development was defined by its location in an oasis on the banks of a wadi 
(seasonal watercourse) surrounded by desert and mountains. During the brief rainy 
season the wadi fills with fast-flowing water, so the city's mud-brick dwellings were 
built on a raised rock plateau beside the river to avoid damage. As the population 
grew, the inhabitants could not expand beyond the rocky plateau, so the only option 
was to build upwards. 


Traditional Yemeni construction techniques include whitewashing the bricks with a 
layer of protective limestone or crushed gypsum to repel water. Palm trunks are used 
as columns to support ceilings and roofs, but houses that have stood on the same rock 
foundations for five centuries must be continually rebuilt because of the inherent 
instability of mud walls. Today, many towers are in danger of collapse due to their 
inhabitants' use of modern appliances like washing machines and dishwashers that 
leak water into the highly porous walls. 
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“Manhattan of the Desert” was how British traveller Freya Stark described Shibam after visiting 
this remote corner of the Arabian Peninsula in the 1930s. 


The mud mosque 


Djenné in Mali is located on what was once a key trade route between the Sahara to 
the north and Africa's tropical Atlantic coast to the west. Such was the city's 
importance that after the arrival of Islam from the 9th century onwards, a Great 
Mosque — which dominates the market square — was built in around the 13th century. 
Like the rest of the surrounding town, it was made of sun-baked mud bricks and 
covered in layers of clay, or banco (clay mixed with rice husks), to achieve a smooth 
finish. When French explorer René Caillié visited in 1828, the mosque was in ruins. 
After Mali came under French colonial rule in 1892, Ismaila Traoré — Djenné's town 
architect — was contracted to rebuild the mosque. The renovation work was completed 
in 1907. 


“In Djenné is a mosque built of earth; it is rudely constructed, though very large." 
René Caillié 


Travels through Central Africa to Timbuctoo, 1830 


Spiny appearance 


The world's largest single mud-brick building, the entire Great Mosque rests on a 
platform elevated 3 m (9.8 ft) above Djenne's marketplace, to protect the building 
from flooding by the nearby Bani River. Its towering, fortress-like walls are 
strengthened by rib-like buttresses, and its facade features three minarets. The curious 
appearance of the mosque is heightened by the spiny toron — palm beams that project 
60 cm (2 ft) from the walls and act as supports for the temporary timber platforms 


used by labourers to make repairs. French journalist and explorer Felix Dubois, 
writing in 1911, described the mosque as a cross between a hedgehog and a church 
organ. 


Despite the immense size of the mosque, its interior spaces are cramped. The only 
available wood from which to construct the roof comes from palm trees, which are 
not capable of spanning a wide area. Instead, a series of immense internal brick pillars 
— joined by arches — support the roof, taking up much of the building’s interior. 


Although the Great Mosque is sturdily built, cracks and erosion occur regularly due 
to rain, humidity, and temperature changes. Each year the mosque’s walls are 
replastered with a new layer of clay in a popular and lively ceremony called the 
crépissage (“plastering”), an event that involves the whole town. Clay is dug from the 
nearby river and transported as dry blocks, which are then broken up on-site and 
wetted. Rice husks are added to the mud, turning it into a soft and sticky banco paste. 


Djenné’s Great Mosque has an irregular, trapezoid footprint, mirroring the biomorphic form of its 
mud-brick architecture. Each minaret tower is topped with an ostrich egg. 


Repeated, simple features — a plastered external skin, clay half-pipes, and palm toron — give the 


mud mosque a striking, coherent architectural style. 


Continual restoration 


During restoration by the Aga Khan Trust for Culture in 2009, it was discovered that 
after a century of repair and accumulation, the Great Mosque’s layers of mud were 
weakening its structural integrity. The restorers stripped away much of the mud on the 
surface of the building, making the walls thinner, with straighter lines and sharper 
edges. The work has been criticized for eradicating the organic sculptural quality of 


the mosque. 
A similar annual renewal process is applied to many of Djenné’s mud-brick houses, 
some of which have two storeys, grand entrances, and buttresses, which rise from the 


earth like a mirage. The families that own the homes pay masons to re-mud their 
buildings every year. 


Architecture of the earth 


Egyptian architect Hassan Fathy, who advocated for mud-brick architecture in his 
homeland, designed and began building a village called New Gourna in 1946 and 
wrote a book about the project, Architecture for the Poor. Located on the west bank 
of the Nile at Luxor, the intention was to rehouse villagers who had lived among the 
pharaonic tombs. For Fathy, mud made good economic sense. It was abundant, cheap, 
and enabled the revival of traditional building techniques that had been superseded by 
concrete and cinder blocks. Despite this, inhabitants of Old Gourna were reluctant to 
leave their homes and the source of their livelihood — trading in sought-after 
archaeological finds. New Gourna was never fully completed. 


In West Africa, mud-built houses and civic buildings remain a part of everyday life. 
In Burkina Faso, which has a long tradition of mud building, a new generation of 
architects has refashioned mud techniques to create buildings suited to the higher 
temperatures and flash flooding that accompany earth’s warming climate. While 
concrete remains popular due to its perceived modernity, inherent strength, and 
reduced risk of building collapse, innovations — such as metal canopy roofs that 
project out from the mud walls to give rainfall protection, and mixing small quantities 
of cement into the mud for added durability — have repositioned mud as a safe, 
sustainable, and future-proof material. 


Mud architecture is also popular in Mexico and some southwestern regions of the 
US. The city of Santa Fe, New Mexico, has a distinctive architectural style of 
buildings made of adobe bricks, a mixture of sun-dried earth and straw. An 
architecture rooted in ancient history, city laws ensure that new construction situated 
in historic districts fits with the old. 


However, mud 
structures have 
excellent thermal 
regulation and 
are relatively easy 
and inexpensive 
to repair. 


Mud is mixed with other 
materials, compressed, 
and/or baked for strength 
to create a cheap and 
environmentally friendly 
building material. 


The main drawback 
of mud is its lack of 

durability and risk of 
degradation when exposed 
to water, humidity, and 
temperature changes. 


Sustainable future 


Mud-brick architecture has much to recommend it. It uses easily available local 
building materials and requires only basic building skills. Mud construction does not 
involve high energy usage — unlike the manufacturing of bricks, cement, steel, and 
concrete. Similarly, while recycling modern construction materials is costly, recycling 
mud costs nothing beyond labour. It provides a timely example of how traditional 
vernacular architecture from non-Western regions of the world can provide a non- 
destructive, non-polluting, and sustainable model for future development. 


See also: Shelter * The ziggurat e Dwellings * Islamic inspiration * The pueblo * 
Green architecture « West African architecture 


CIVIC LIFE 
INSCRIBED 
INDELIBLY 


SECULAR GOTHIC 
ETUR 


IN CONTEXT 
FOCUS 


Expressing civic pride 


BEFORE 


1144 The Basilica of Saint-Denis in Paris, France, marks a transition from 
Romanesque to Gothic church architecture. 


1158 The Hanseatic League is formed as a commercial and defensive alliance, with 
Lübeck, Germany, its capital. 


1260 The completion of Chartres Cathedral, France, heralds the beginning of the 
High Gothic period. 


AFTER 
1502 Vladislav Hall in Prague Castle, Czechia, features late Gothic stone vaulting. 


1509 Magdalen Tower at the University of Oxford is an example of late English 
Gothic. 


1862 The High Court in Calcutta (now Kolkata), India, is modelled on the medieval 
Cloth Hall in Ypres, Belgium. 


Most surviving Gothic buildings were built to the glory of God, and the creative peaks 
of the style were its great cathedrals, churches, and chapels. But it was also applied to 
many secular buildings, including town halls, castles, and palaces, and even some 
private dwellings. 


During the Middle Ages, towns and cities grew rapidly throughout Europe as trade 
flourished. In the late 12th century, some towns in northern Germany banded together 
in a commercial and defensive federation that became known as the Hanseatic 
League. At its height, from the 13th to 15th centuries, it incorporated more than 200 
settlements, largely clustered around the Baltic Sea. The growing power of these 
cities was reflected in their mercantile and civic buildings. 


A lack of readily available stone in northern Europe meant that brick was the main 
building material. The resulting civic structures are often built of a warm, red brick, in 
a style known as Backsteingotik, or Brick Gothic. Their most overt Gothic elements 
are colonnades of pointed arches with pointed-arch windows above, and large gables 
topped by pinnacles and crenellations. In the German Baltic port of Liibeck, the old 
quarter is filled with Brick Gothic buildings, including the cathedral-like 13th-century 
Heiligen-Geist-Hospital (Hospital of the Holy Spirit) and the town hall, with Gothic 
gables and arched arcades. There are similarly impressive Gothic town halls — not 
always built from red brick — in the Belgian cities of Ghent, Leuven, Mons, and 
Oudenaarde. 


Gothic architecture evolves in northern France, 
producing spectacular new abbeys and cathedrals. 


The growth of trading cities in Germany and the Low 
Countries creates wealth and a burgeoning civic pride. 


Many grand civic structures, such as town halls 
and guild buildings, adopt Gothic style. 


This secular Gothic spreads across Europe, from castles 


in Spain to hospitals and universities in England. 


Southern Gothic 


Medieval Italy was dominated by competing city-states, which had their own forms of 
secular Gothic, typically — as in northern Europe — exhibited in buildings sponsored 
by wealthy merchants and trade guilds. As the influence of city-state trading families 
grew from the 13th century, a new role of Capitano del Popolo (Captain of the 
People) was created to protect the populace from competing elites. Each “captain” 
was housed in a Gothic-style Palazzo del Capitano del Popolo. Examples have 
survived in Orvieto, Assisi, and other towns and cities. 


In Siena, central Italy, the Palazzo Pubblico, completed in 1310, was commissioned 
by the governing council of merchants and bankers for another form of city power 
broker, the Podesta, or chief magistrate. Its impressive facade, which overlooks the 
Piazza del Campo, is slightly concave and lined by Gothic trifora (three-arched) 
windows. The ground floor is built of stone, but the upper storeys are of red-brown 


brick. The Palazzo is dominated by the 102-m (335-ft) Torre della Mangia, the tallest 
municipal tower in Italy, which was finished in 1348. 


Within a hundred years, early Renaissance style had begun to dominate Italy’s 
secular buildings, with the notable exception of some late Gothic flourishes in Venice, 
such as the Ca’ d’Oro palace. Gothic style persisted, though, in northern Europe into 
the 16th century. 
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The Torre della Mangia was built to be the same height as Siena Cathedral as an indication of the 
equal power of the state and Church. 


“Evidence of wealth and luxury can be found in the monuments of the time.” 


Helen Zimmern 


German-British author (1846-1934) 


See also: Romanesque * Gothic * Late-flowering Gothic * The Renaissance * Gothic 
Revival 


AN ENTIRELY 
NEW SENSE OF 
PROPORTION 


LATE IMPERIA 


IN CONTEXT 
FOCUS 


Auspicious architecture 


BEFORE 


307 The Tanzhe Temple is built in what becomes Beijing. It is the city’s oldest 
temple. 


960 The Song dynasty ushers in an era of cultural and scientific achievement. 


1049 The Iron Pagoda of Yougou Temple, Kaifeng, is built; this brick structure is 
so-named because of its colour. 


1165 The 13-storey Liuhe Pagoda in Hangzhou is completed, a fine example of 
Song-dynasty architecture. 


AFTER 


1431 The Porcelain Tower of Nanjing is built — this pagoda is later considered one 
of the Wonders of the World. 


1912 The Forbidden City ceases to function as the political centre of China. 


Ming-dynasty China lasted for almost three centuries, from 1368 to 1644. The 
principles of Ming architecture reflected traditional Chinese beliefs about numerology 
(the sacred meaning of numbers) and feng shui, also known as “Chinese 

geomancy” (the spiritual significance of place and positioning). Shapes of buildings 
also had symbolic significance: a square represented the earth, while a circle 
represented heaven. 


Imperially sanctioned manuals, such as the 12th-century Yingzao Fashi, set out 
rules for construction methods for different types of building. Chinese buildings were 
also invariably designed as part of large groupings: they were not meant to be 
considered individually, but as part of a greater whole. Enclosures and courtyards 


were fundamental to Ming architecture, with buildings typically encompassed by 
walls. 

Architectural individuality came in subtle forms, such as pleasing proportions or 
the decoration of the dougongs (roof brackets) or plinths that supported columns. The 
architecture changed little over time, from place to place, and therefore could be 


understood easily by all. 


Yingzao Fashi 


In 1100, 35-year-old architect Li Jie presented his writings on construction to 
Emperor Zhezhong of the Song dynasty. Three years later the state published 
his manuscript as an illustrated codification of methods and practices, titled 
Yingzao Fashi (“Building Method”), and distributed it to aid consistency in 
architectural styles. Li Jie advised on how to arrange buildings symmetrically 
and on central axes, and explained practicalities, such as how to make 
buildings earthquake proof. He specified standardized lengths and proportions 
of timber, and a strict system of colour-coding. The book remained influential 
for hundreds of years — Chinese architecture as diverse as the Forbidden City 
in Beijing and the Hanging Monastery in Hunyuan was designed and built to 
its instructions. Eventually forgotten, Yingzao Fashi was rediscovered by 
Chinese scholars in 1919 and republished as a tool to reinforce Chinese 
national identity. 


The Forbidden City 


In the early 15th century, the Yongle Emperor commissioned the building of an 
imposing new palace complex at Beijing. Built from 1406 to 1420, a lot of time and 
resources were spent ensuring the detail of the layout was auspicious and accorded 
with ancient custom. The compound was built symmetrically along a north-south 
axis, with the principal buildings and gates all facing south in the most favourable 
alignment. The Forbidden City — so-called because access to it was strictly limited — 
was part of a larger plan that resembled a nest of boxes: the Inner City surrounded the 
walled Imperial City, which in turn surrounded the emperor's walled palace 
compound. 


The Forbidden City was enclosed by a broad moat and high, brick-lined walls of 
rammed earth. Inside, the compound was divided into the Outer Court and the Inner 
Court. Although the complex's front and rear courtyards were large, its buildings 
were generally simple, low rectangular structures made of wood; they were enlivened 
by painted and carved decorative details. 


The Temple of Heaven 


Various Buddhist temple complexes played an essential part in the symbolic 
conception of Beijing. Most notable among these was the Temple of Heaven, which — 
like the Forbidden City — was built from 1406 to 1420 in accordance with pre- 
Confucian principles. The whole complex was intended to reflect the relationship 
between earth and heaven. The buildings in the complex are round, like the sky, and 
represent heaven; the foundations and axes of the complex are rectilinear, and 


represent earth. The main parts of the complex are all connected on a favoured north— 
south axis. An open-air round altar is made up of concentric rings of stone slabs in 
multiples of nine — the most auspicious number. With its triple-tiered circular roof, the 
centrepiece Qinian Dian (Hall of Prayer for Good Harvests) is the largest building, 
and has a series of concentric circles of columns that symbolize the months, seasons, 
and hours of the day. 


A circular masterpiece of Chinese wooden building techniques, Qinian Dian is where the emperor 
performed an annual ritual to seek blessing for the agricultural year. 


“A European church or palace can be considered individually, a Chinese temple or palace, never.” 
Charles Chen (Chen Chan-siang) 
Chinese urban planner and architect (1916-2001) 


See also: The Great Wall * Early imperial China * Southeast Asian temples ° 
Connecting heaven and earth 


NOTHING GAN 
POSSIBLY BE 
MORE GRACEFUL 


LATE-FLOWERING GOTHIC 


IN CONTEXT 
FOCUS 


Variations on the Gothic 


BEFORE 

1144 Abbot Suger completes the rebuilding of the Abbey of Saint-Denis, near 
Paris, the world’s first Gothic building. 

1220 In northern France, the completion of Chartres Cathedral marks the pinnacle 
of High Gothic architecture. 


1248 The royal chapel of Sainte-Chapelle, in Paris, is consecrated, the peak of 
Gothic Rayonnant style. 


AFTER 


1852-54 In Charleston, South Carolina, US, the 18th-century Unitarian Church is 
reworked in English Perpendicular style. 


1872 A cast-iron-framed warehouse opens in Glasgow, Scotland, inspired by 
Venetian Gothic. It becomes known as the Ca’ d’Oro, after the palace of the same 
name in Venice. 


Northern France, the birthplace of Gothic architecture, was also the testing ground for 
its stylistic and technological evolution. By the 13th and 14th centuries, its influence 
had spread further afield — including to England, Spain, and German and Italian states 
— where distinctive Gothic styles were fashioned. 


In 1337, King Edward III of England declared himself the rightful heir to the throne 
of France, marking the start of the Hundred Years’ War between the two nations. A 
spirit of self-confident nationalism and wartime pragmatism took hold in England, 
reflected in a new interpretation of Rayonnant — the decorative French style of Gothic 
architecture. This home-grown English approach became known as Perpendicular 
Gothic. 


Perpendicular was defined by clean, vertical lines that directed the viewer’s gaze 
upward. Windows became wider and larger, to bring in a lot more natural light, and 
fussy decoration and abundant carvings were abandoned. 


The Perpendicular style reached its purest form in King’s College Chapel, 
Cambridge, which was begun in 1446 but finished only in 1515, thanks to a donation 
in 1509 from Henry VII. The chapel has a simple, rectangular plan, with no aisles, so 
the interior is one unified space, and the towering walls are almost entirely glass. 
While something similar had been done at Sainte-Chapelle in Paris, this was even 
more breathtaking. 


King's College Chapel, built by mason John Wastell in 1512-15, is the world’s largest chapel and 
has the most extensive fan vaulting in Europe. 


Fan vaulting 


Fan vaulting, a crowning glory of Perpendicular Gothic, is one of its most 
exuberant and innovative features. A purely decorative roofing device, found 
mostly in England, fan vaults have finely wrought stone ribs — often in their 
dozens — radiating from the tops of piers in equidistant curves, resembling fans 
or spreading palms. 


Fan vaulting was first used, between 1351 and 1377, in the cloisters of the 
abbey church of Gloucester, UK. Ever-larger fan vaults were created at Bath 
Abbey, Peterborough Cathedral, the Henry VII Lady Chapel at Westminster 
Abbey, and, most impressive of all, at King's College Chapel in Cambridge. 
These were completed in the early 16th century. After this time, the building of 
fan vaults declined, probably due to high costs, including the expense of huge 
amounts of scaffolding. 


Only Benedictine monks witnessed the glories of the fan-vaulted cloisters at Gloucester 


until their abbey was dissolved by Henry VIII and cathedral status was granted to the 
building in 1541. 


German Gothic 


Germany developed its own Gothic style in the 13th century. Its churches and 
cathedrals from this period are plainer than French ones but display enormous towers 
and spires. Many are hallenkirke (“hall churches"), in which the nave and the aisles 
are of equal height, with no upper stages of windows as in French or English Gothic 
churches. 


In Germany, Cologne Cathedral, begun in 1248, is the largest Gothic church in 
northern Europe. Its twin spires, at 157 m (515 ft) high, are surpassed only by the 
more recent 161.5-m (530-ft) spire of Ulm Minster, in southwest Germany, and 
Cologne’s spectacular choir has the greatest height-to-width ratio of any medieval 
church. A lack of funding and loss of interest in the Gothic style halted building work 
in the 15th century, and construction was only completed in 1880. 


Venetian Gothic 


In Italy, Gothic style was only readily embraced in its wealthy city-states. In Venice, 
Gothic decorative elements were applied to secular rather than ecclesiastical 
buildings, including the Doge’s Palace, which was begun around 1340, and the Ca’ 
d'Oro (“house of gold"), a palace built between 1428 and 1430 on the Grand Canal. 
Neither building employs the ribbed vaulting or buttresses that characterize north 
European Gothic, but they do use other features associated with the style, notably 
pointed arches and ornate stone tracery, including quatrefoils (a design of four 
overlapping circles). This distinct brand of Italian Gothic owes little to France and 
more to Eastern and Islamic influences, a result of Venice’s cultural and trading 
connections with the Byzantine Empire and the Muslim world. 


anit 


The florid Gothic style of the upper floors of the Ca’ d’Oro in Venice reflects their status as 
reception rooms. Goods were delivered to the plainer lower level. 


See also: Byzantine * Islamic inspiration * Gothic * Secular Gothic * Gothic Revival 


PALACES IN 
THE CLOUDS 


MOUNTAIN CITIES 


IN CONTEXT 
FOCUS 


Overcoming environmental challenges 


BEFORE 


c. 800 ce Tairona people begin building the stone temples, houses, meeting areas, 
and terraces of Ciudad Perdida, in northern Colombia. 


c. 1400 The Inca Empire emerges in the highlands of the central Andes, in modern- 
day Peru. 


AFTER 


1532 Spanish conquistadors arrive in Peru; the following year, they capture the 
Incas’ mountain capital, Cuzco. 


1572 With the death of the last Inca ruler, the city of Choquequirao is abandoned. 


1911 American history professor Hiram Bingham stumbles across the ruins of 
Machu Picchu. 


Historians know relatively little about the Incas, whose empire in western South 
America stretched for 4,000 km (2,500 miles) from Ecuador south through Peru, 
Bolivia, Argentina, and Chile. The civilization was at its peak just over 500 years ago, 
but the Incas had no written language and so left no records. They do not seem to 
have used the wheel and they had little knowledge of metals. However, in the 
mountaintop city of Machu Picchu, in the Peruvian Andes, the Incas created a well- 
constructed city of stone with impressive streets, terracing, and drainage systems. 


Machu Picchu lies 2,430 m (7,973 ft) above sea level, high in the Andes, 
surrounded by mountain forest. It represents the pinnacle of what is known of Inca 
construction. The city was most likely built as a royal estate for an Inca emperor, in 
around 1420, and was occupied only until 1532, when it was abandoned for reasons 
that remain a mystery. Although the Spanish never found Machu Picchu, their 


military campaign against the empire may have forced an evacuation. Also, the city’s 
inhabitants may have died from disease introduced by the conquistadors. 


E 
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Machu Picchu is remarkable for its high level of preservation. Walkways and thousands of steps 
link its plazas, major buildings, residential areas, and agricultural terraces. 


Buildings and terraces 


Grey granite walls encircle Machu Picchu and its approximately 200 buildings, 
including palaces, temples, baths, and storehouses. About 150 of the structures are 
dwellings, gathered in groups around communal courtyards, which in turn are built 
around large open squares, or plazas. The various parts of the city were connected by 
grand stone staircases. The highest point is occupied by a temple with an altar carved 
from the peak of the mountain on which the temple stands. Surrounding the city are 
tight ladders of terraces, used by the Incas for cultivating crops. 


Earthquake resistance 


The Incas built their empire exploiting the natural barriers of mountains on one side 
and coast and coastal desert on the other. This meant working with challenging 
topography and — in some places — limited natural materials. At Machu Picchu they 
integrated rock outcrops into masonry structures, and the city was shaped according to 
the contours of the mountain. The Incas crafted their mortarless stonework with 
immense skill. They used loaf-sized stones for modest structures. Grander buildings 
were built from large slabs that lock into one another to withstand the region's regular 
earthquakes. These precisely fitting, mortar-free stone walls could move freely during 
a seismic shock and resettle in their former position. A slight inward incline built into 


the walls provided further strength. The Incas knew nothing of steel and other hard 
metals, so they cut the stones with bronze tools or pounded them into shape. 


The Incas had not developed the arch, but doorways and windows narrowed toward 
the top to reduce the size of lintel needed. Every building had just a single storey and 
a steep roof to allow the heavy and frequent rain to run off. The city was also served 
by an excellent drainage system of small channels to carry away the rainwater. This 
system still works perfectly today. 


*Few romances can ever surpass that of the granite citadel on top of the beetling precipices of Machu 
Picchu.” 


Hiram Bingham 


Lost City of the Incas, 1948 


Other mountain cities 


Choquequirao is an Inca site in southern Peru. It is smaller than Machu Picchu 
but similar in design, with buildings and terraces laid out on a mountaintop 
3,050 m (10,010 ft) above sea level. The main structures include temples, 
bathhouses, and dwellings, concentrated around two plazas along the crest of a 
ridge. The settlement dates to the 15th or 16th century. 


Far to the north, Ciudad Perdida (“Lost City") is an ancient city in 
Colombia’s Sierra Nevada de Santa Marta mountains. The settlement is 
believed to have been founded around 800 ce, more than 600 years earlier than 
Machu Picchu. Lying at about 1,150 m (3,800 ft) above sea level, Ciudad 
Perdida consists of more than 100 terraces carved into the mountainside and 
several circular plazas. It was built by pre-Colombian indigenous peoples and 
probably had a population of between 1,400 and 3,000. 


Stone terraces at Choquequirao incorporate white-rock figures of llamas or alpacas — the 
Incas' most important domestic animals. 


See also: The arch * Dwellings * The pueblo * Rock-cut buildings * Italian hill towns 


Sa 
THE RENAISSANCE 
TO REVIVALS 


151H-181H CENTURY 


INTRODUCTION 


The Renaissance, meaning “rebirth”, was a cultural movement that advocated a return 
to the values and aesthetics of ancient Greece and Rome. It is difficult to say exactly 
when it began. Theories concerning the importance of reason and individual 
expression had been circulating in parts of Europe since the late 13th century, but in 
the 15th century these ideas became a movement. 


Italian hilltowns U: 


15tH century 1485 1523 
1563 1611 1632-48 1725 


Filippo Brunelleschi 


The Suleymaniye In 


A new start 


The Renaissance transformed the arts. For architecture, it meant a return to symmetry 
and precise ratios based on the Classical orders. An astonishing structural feat by 
Italian architect Filippo Brunelleschi — the addition of the huge dome over Florence’s 
cathedral — is sometimes cited as the start of the Renaissance. From Florence, the 
movement quickly spread to the rest of Europe, spurred on from the 1430s by the 
invention in Germany of the printing press using movable metal type. 


The writings of Classical authors that had been gathering dust in monastery 
libraries for centuries were rediscovered, among them the works of the Roman 
architect and engineer Vitruvius. His De architectura (On Architecture), written c. 
30-15 sce, was published anew in 1486, a year after the first new treatise on 
architecture was printed — De Re Aedificatoria (On the Art of Building) by Florentine 
architect Leon Battista Alberti. Describing in mathematical detail the main elements 
of Roman Classical architecture, Alberti’s book set the course of architecture during 
the Italian Renaissance and laid down important principles for urban planning. 


More books on a similar theme followed. They encouraged architects to draw 
buildings to scale and to publish accurate plans, sections, and elevations. Other 
architects were then able to study and emulate them. 


Main currents 


In the 1520s, some architects in Italy began to rebel against strict Renaissance 
principles and embrace a more inventive interpretation of Classical forms that was 
later known as Mannerism. For Europe’s ruling classes, however, Renaissance 
architecture continued to convey grandeur, power, and learning. In Spain, El Escorial, 


a vast Renaissance-inspired palace-monastery near Madrid, symbolized the union of 
Church and state, while the Palace of Charles V, built within the gardens of the 
Alhambra, Granada, the former seat of the Muslim Nasrid dynasty, was a symbol of 
the Catholic monarchy’s success in re-establishing Christianity. In France, a string of 
Renaissance-style chateau was built along the Loire Valley. 


Baroque interlude 


In the mid-17th century, a new architectural style swept through Europe — Baroque, a 
product of the Counter-Reformation that was an attempt by the Catholic Church to 
regain the influence it had lost to Protestantism. Baroque’s ornate style was designed 
to appeal to the senses and emotions of church congregations. After it evolved into 
Rococo, a highly ornamental style mainly used for interiors, there was a return to the 
clean lines and proportions of Classical architecture influenced by the work of Italian 
architect Andrea Palladio. 


Cultural exchange 


Beyond Europe, architectural ideas continued to spread through trade, conquest, and 
exploration. Strong rulers keen to revitalize their nations invited cultural exchange. In 
Constantinople (modern Istanbul), the Suleymaniye Mosque designed by Mimar 
Sinan, the brilliant architect of 16th-century Ottoman ruler Suleyman the Magnificent, 
was clearly influenced by the city’s Byzantine basilica of Hagia Sophia but it is also 
possible that Sinan had seen Michelangelo’s designs for St Peter’s in Rome. Sinan’s 
architecture went on to influence the great Mughal buildings of 17th-century India, 
including the Taj Mahal. 


Architecture was also seen as a way of uniting people. The unification of Japan in 
the late 16th century — which led to more than 250 years of peace, a time known as 
the Edo period — was attended by a revival of rustic simplicity, beautifully expressed 
in the sukiya style, often used for villas and teahouses. Around the same time in 
Persia, the Safavid dynasty established an architectural scale under Shah Abbas I that 
could be realized equally nobly in any structure — from that of mosaic-covered palaces 
to workaday caravanserais (buildings to lodge merchants) — both in Isfahan, the 
Safavid capital, and in faraway towns and cities. 


MAN IS THE 
MEASURE 


THE RE INCE 


IN CONTEXT 


FOCUS 
The rebirth of Classical principles 


BEFORE 


432 Bce The Parthenon is completed. This Doric temple is later hailed as the most 
important surviving structure of ancient Greece. 


72 ce Construction of the Colosseum begins in Rome. The great amphitheatre opens 
eight years later during the reign of the emperor Titus. 


c. 126-28 ce Emperor Hadrian rebuilds Rome's Pantheon, a temple set under a vast 
coffered dome and fronted by a Corinthian portico. 


AFTER 


c. 1540 In Italy, Andrea Palladio designs the Villa Godi, a country house in the 
Roman style strongly influenced by Classical architect Vitruvius. 


1546 French architect Pierre Lescot introduces the Renaissance style to Paris with 
his Classically-influenced design of the southwest wing of the Palais du Louvre. 


1830-99 Beaux-Arts, the style of architecture taught at the École des Beaux-Arts in 
Paris, includes Renaissance and Baroque elements, together with French 
Neoclassicism. 


1931 A full-scale permanent replica of the Parthenon is completed in Nashville, 
Tennessee. 


The Renaissance, meaning rebirth, was marked by the revival of ancient Greek and 
Roman knowledge and a flowering of the arts and sciences. It began in Italy at the 
start of the 15th century and was driven by prosperous city states, such as Florence 
and Venice, who patronized the arts as a means of advertising their status. In 
architecture, a new Renaissance aesthetic would sweep through Italy and across 
Europe, largely eradicating the medieval Gothic style. New buildings were fully 


designed on paper, and the names of their architects became well known; Filippo 
Brunelleschi is considered the first of this new breed. 


Roman architects and engineers expand the Greek Classical 
orders and develop the arch, vault, and dome. 


In the Renaissance, Italian architects reject the 
medieval Gothic style while admiring the symmetry 
and proportions of ancient Roman ruins. 


With the invention of the printing press, their new ideas 
on architecture spread and gather momentum. 


Early and High Renaissance architects follow 
strict Classical principles in their designs of striking 
buildings in Florence and Rome. 


High Renaissance architecture evolves into Mannerism 
and influences Baroque architecture. 


Thanks to its Renaissance revival, Classical 
architecture continues to inspire designs for 
monuments, and civic and other landmark buildings. 


The Early Renaissance 


Born in Florence, Italy, in 1377, Brunelleschi studied mathematics and literature 
before training as a goldsmith and sculptor in cast bronze. Between 1402 and 1404 he 
visited Rome, which had the greatest collection of ancient Classical ruins. Artists had 
begun to examine their structure, admiring their logic, order, and mathematically 
harmonious proportions. They also considered ancient Roman sculpture to be far 
more lifelike than the religious art of the medieval period. 


Possibly through the study of these ruins, Brunelleschi arrived at an understanding 
of perspective, known to both the ancient Greeks and Romans, that would prove 
fundamental to Renaissance art. Applying its principles, he drew the Florence 
Baptistery on a grid of squares on a wooden panel, for the first time creating the 


illusion of a three-dimensional object on a flat surface. Other artists developed the 
technique, producing the first paintings with depth. 


Brunelleschi’s first architectural commission was the design of the Ospedale degli 
Innocenti, or Foundling Hospital, in 1419. Such a commission was not unusual at the 
time. Buildings were designed by polymaths with diverse skills that often embraced 
painting, sculpting, and other disciplines, such as mathematics and philosophy. 


“Beauty will result from the beautiful form and from the correspondence of the whole to the parts.” 
Leon Battista Alberti 
De Re Aedificatoria, 1443-52 


Harmony on a human scale 


The Ospedale was not completed until 1445, and included work from other figures. Its 
early phase under Brunelleschi’s supervision was notable for his arcade of nine arches 
supported on slender Corinthian columns. The first new building in Florence to 
employ the architectural principles of Classical antiquity, it offered a model for the 
design of piazzas (public squares) and terraces. 


Rather than copy Roman buildings as architects did during the later Classical 
Revival era, Brunelleschi re-established ancient Classical precepts for designing 
buildings. When rebuilding the Basilica of San Lorenzo, his next commission, he 
devised a plan based on a modular unit of measure that could be multiplied or divided 
and applied to every part of the design. The result was a series of elements and spaces 
that were in harmony with one another. This reflected the humanist principles of the 
new breed of Renaissance thinkers, whose studies of ancient texts placed humankind, 
rather than God, at the centre of their world view. In the nave of the Basilica of San 
Lorenzo, Brunelleschi replaced Gothic pillars with slender and Classically 
proportioned Corinthian columns, and the vaulted ceiling with a flat, coffered ceiling 
— decorative, sunken panels as used in Rome and ancient Greece to reduce a ceiling’s 
weight. 
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Brunelleschi framed the nave of the Basilica of San Lorenzo with Corinthian columns and gave it 
a flat, coffered ceiling. The church was completed in the 1490s, long after his death in 1446. 


Meeting a challenge 


Brunelleschi is perhaps best known for his work on Santa Maria del Fiore, Florence’s 
duomo (cathedral). When construction began in 1296, its planners had envisioned a 
large dome, but lacked the engineering know-how to construct it. To span the huge 
interior space, the dome had to be larger than that of the Pantheon, or any other dome 
in existence at the time. 


In 1418, Brunelleschi won the competition to design and build such a dome, and 
the resulting work occupied much of his life. The dome’s unprecedented size of 45.5 
m (147 ft) in diameter and 93.5 m (307 ft) in height — not including the “lantern” 
cupola, which was added in 1461 — was too vast for labourers to use the normal 
wooden scaffolding. So Brunelleschi invented an ox-driven device to hoist up 
building materials as needed, allied to an ingenious system by which each portion of 
the structure reinforced the next as the dome was built up, course by course. 
Labourers worked on the roof from platforms that extended from pockets built into 
the walls. 
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The magnificent dome of Santa Maria del Fiore is faced with terracotta tiles, supported by eight 
marble ribs, and topped with a tall lantern — a white marble tower standing 21 m (69 ft) high. 


Stabilizing the structure 


Work on the dome began in 1420. The structure was composed of two shells — a load- 
bearing inner shell and an outer protective shell, which was lighter and made up of 
eight arches held together with external ribs. To act against outward forces, the inner 
dome was ringed with four rigid chains made of iron and sandstone blocks, and a fifth 
made of wood, spaced evenly across the height of the dome. The bricks of the dome 
were laid over the chains — which became permanently embedded horizontally in its 
structure — in a novel herring-bone pattern, keeping them in place as the dome’s angle 
inclined. An estimated four million bricks weighing some 22,680 tonnes (25,000 tons) 
were used in the dome’s construction. After its completion in 1436, Brunelleschi won 
a second contest to design the decorative lantern above it but died in 1446 before its 
installation. His dome, which still dominates the Florence skyline, remains a pinnacle 
of Renaissance achievement. It provided a blueprint for countless large domes that 
followed, including those of Les Invalides, Paris and St Paul’s Cathedral, London. 


“I propose to build for eternity. I have therefore determined to use pointed arches springing from the 
eight angles of the walls [of the duomo]. When loaded with the lantern, each will help to stabilize the 
other.” 

Filippo Brunelleschi 


Spreading Classical ideas 


Leon Battista Alberti shared Brunelleschi’s reverence for Roman architecture. 
Travelling with the papal court after taking holy orders, he arrived in Florence in the 
early 1440s, where he met Brunelleschi. Among Alberti’s early architectural 
commissions was the Palazzo Rucellai, built in Florence between 1446 and 1451 and 


the first private building to reflect the principles of Renaissance Classicism. The 
facade features three storeys with pilasters (decorative, shallow, rectangular pillars) of 
different Classical orders, topped by Classical entablatures (the mouldings and bands 
set horizontally above the pilasters) echoing the arrangement at the Colosseum in 
Rome. 
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The Palazzo Rucellai in Florence, designed by Alberti, showed off new Renaissance principles, 
echoing the architecture of ancient Rome in the proportions, symmetry, and decoration of its stone 
facade. 


The spread of Renaissance 


Classicism beyond Florence was due in large measure to Alberti, who travelled 
widely and undertook projects around Italy. In 1450, in Rimini, he designed the 
facade of the Tempio Malatestiano, using forms derived from a Roman temple. His 
Basilica of Sant’ Andrea in Mantua, begun in 1472, also encompasses a wealth of 
references to Roman building, with a facade inspired in form and proportion by the 
Arch of Trajan at Ancona. Alberti topped this facade with a temple pediment, and 
also introduced a radical innovation — towering, triple-height Corinthian pilasters, a 
style that would later become popular and is known as a “giant order". Inside, the 
immense barrel-vaulted nave of Sant’ Andrea was inspired by the ancient ruins of the 
Basilica of Maxentius and Constantine in the Roman Forum. 

Alberti’s ideas on Renaissance architecture were promoted in his De Re 
Aedificatoria (On the Art of Building), which he completed in 1452. The work 
borrowed heavily from Vitruvius’s De architectura, written in the 1st century BCE, 
even to its division into ten individual volumes. 


*Beauty [is] the adjustment of all parts proportionately so that one cannot add or subtract or change 
anything without impairing the harmony of the whole." 


Leon Battista Alberti 


Architecture in print 


Thanks to Johannes Gutenburg's invention of the printing press in the 1440s, books 
could now be mass-produced, and in 1485, Alberti's became the first printed book on 
architecture. Printing encouraged the rapid and far-reaching dissemination of ideas, 
and Alberti's book became the bible of Renaissance architecture. While Vitruvius's 
original work was republished in 1486, and continued to be an important source work, 
Alberti's writings also took into account advances in engineering and building 
technologies. 


High Renaissance stars 


The period 1401—95, often referred to as the Early Renaissance, was followed by the 
High Renaissance, during which artists and architects who had studied the art and 
buildings of Classical antiquity strove to create works that surpassed anything that 
had gone before. Although the High Renaissance lasted only 40 years, a huge amount 
of talent and creativity was condensed into this short period. The three great names of 
the era — Michelangelo, Raphael, and Leonardo da Vinci — are better known as 
painters and sculptors, but all three made significant contributions to architecture. 


As a result of his celebrated sculptures, such as the Pietà created in 1498—99 for 
Jean de Bilhéres, the French ambassador to Rome, and David, carved for Florence's 
cathedral in 1504, Michelangelo received numerous architectural commissions, too. 
Considering himself primarily a sculptor, he would typically sketch a design and then 
work with wax or clay models. Chief among his buildings was the Laurentian Library, 
in Florence, commissioned in 1523 by the Medici pope Clement VII to house his 
book collection. Michelangelo was later involved in the remodelling of the Piazza del 
Campidoglio on Rome's Capitoline Hill, and in 1546, aged 71, he was appointed 
chief architect to continue work on the city's huge St Peter's Basilica. 


Raphael, who established his reputation as a painter in Florence, later relocated to 
Rome, where he became an architect of note and worked from 1514 until his death in 
1520 on St Peter's Basilica. His most significant work is the Villa Madama, on the 
outskirts of Rome, commissioned in 1518 and modelled on the Classical Roman villa 
but never fully completed. 


The ideas of polymath Leonardo da Vinci were also highly influential. He filled 
sketchbooks with drawings and notes for proposed churches and their constituent 
parts, all based on Classical proportions and symmetry, although none of his 
architectural designs was ever realized. 
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The Vitruvian Man, drawn by Leonardo da Vinci from text by the Roman architect Vitruvius, 
illustrates human proportions and links them to geometry, art, and architecture. 


A perfect little temple 


It was Donato Bramante, born near Urbino and trained as a painter, who would 
become the most celebrated architect of the High Renaissance. In 1499, he settled in 
Rome, by then the epicentre of Renaissance architecture — largely thanks to the lavish 
spending of successive popes. In 1502, Bramante was commissioned to design a 
shrine at the spot where the apostle Peter was believed to have been crucified. 


Bramante’s Tempietto of San Pietro in Montorio, completed in 1505, is only 15 ft 
(4.5 m) in diameter. This round temple has a stepped base and a Doric peristyle — a 
porch consisting of evenly spaced columns around its perimeter. The “cella” (inner 
room of a Classical temple), which extends above the entablature, is topped by a 
dainty dome. Despite its modest scale, the perfectly harmonious tempietto 1s 
considered one of the finest and most influential buildings of the Renaissance. The 
extension of its cella to the dome was an innovation much imitated by later architects, 
as Christopher Wren was to do at St Paul's Cathedral, London. 


Bramante’s Tempietto of San Pietro, Montorio, was modelled on the Temple of Vespa at Tivoli. 
Pilasters around its cella correspond to the 16 smooth Classical columns — salvaged from Roman 


ruins — of its Doric peristyle. 


St Peter’s Basilica 


In 1506, Bramante received his most prestigious commission, when Pope Julius II 
appointed him chief architect of a project to design and build the new St Peter’s 
Basilica in Rome to replace the church built by Constantine in the 4th century cE. 
When Pope Julius died in 1513, construction had barely begun, and Bramante himself 
died a year later. Raphael replaced him and reworked his plans, but died in 1520, aged 
just 37. 

During the 1520s, Rome was riven with political and religious tensions that drove 
away many artists and architects, and in 1527, it was sacked by the imperial troops of 
Charles V. Yet work on the basilica continued under various architects. In 1546, 
Michelangelo took over and is regarded as the principal designer of much of the 
building as it stands today. So it is that the most renowned work of Renaissance 
architecture — and the church with the largest interior in the world — drew on the 
talents of three geniuses of the age: Bramante, Raphael, and Michelangelo. 
Consecrated in 1626, the basilica took almost 120 years to build. It reflects a range of 
styles, from High Renaissance, through the era of more decorative Mannerism, and 
into the 17th century, when Gian Lorenzo Bernini added a bronze canopy over St 
Peter’s tomb, and the piazza in front of the basilica. 


“Bramante led architecture in Italy to that stage of complete conquest of the antique and complete 
confidence in extending and adapting it.” 


John Summerson 


British architectural historian (1904—92) 


Central-plan churches 


Unlike in Gothic church design, in which verticality was key, Renaissance 
architects were preoccupied with symmetry, proportion, and geometry in their 
quest for harmony and perfection. The churches they built were typically 
designed in the shape of a cross with a central main altar, a concept derived 
from the human form with arms outstretched — as described by Roman 
architect Vitruvius and later illustrated by Leonardo da Vinci. 


In his De Re Aedificatoria, Alberti suggests that, like the body, a sacred 
building should have a centre with balanced parts extending from it. He 
believed that this central plan symbolically placed God and man at the centre 
and circumference of the universe. The dimensions of the cross dictate the 
proportions of the building, creating the essential “correspondence of the 
whole to the parts” and “beautiful form” that Alberti advocated. 


Bramante designed St Peter’s Basilica in Rome as an equal-armed Greek cross, but it was 
later built as a long-stemmed Latin cross. 


An enduring style 


The Classical principles of the Renaissance architects who planned St Peter’s and 
other Italian landmarks have influenced building design at different periods, and still 
do so today. Recent American examples of New Classical architecture include the 
Meadows Museum in Dallas, Texas, completed in 2001, and the vast Schermerhorn 
Symphony Center in Nashville, Tennessee, which opened in 2006. 


See also: The column * The dome * Romanesque * Mannerism * French and Spanish 
Renaissance * Palladianism * Baroque * Classicism 


A MICROCOSM 
OF COSMIC 


HARMONY 


TALIAN HILL TOWNS 


IN CONTEXT 
FOCUS 


Renaissance urbanism 


BEFORE 


1st century Bce The Etruscan hilltop settlement of Volterra, established before 700 
BCE in Tuscany, Italy, becomes a municipium — a town allied to Rome. 


10th century ce The hilltop village of Scarlino in Tuscany is founded — one of 
many established during the 9th and 10th centuries. 


12th century To enhance security, families in the hilltop town of San Gimignano, 
Tuscany, build tower houses up to 70 m (230 ft) tall. 


AFTER 


2019 Population loss in small Italian hilltop towns results in local municipalities 
advertising village houses for just one euro. 


Hilltop settlements in what is now Italy stretch back at least as far as the Etruscans, 
who controlled much of the west coast of the peninsula from around 750 to 500 Bce. 
The safety offered by such sites — further enhanced with the addition of tall, defensive 
walls — became an important factor once again when the region fragmented into rival 
city-states during the Middle Ages. 


In the 15th century, however, the hill towns of Urbino in Le Marche and 
Corsignano in Tuscany became early experiments in how Renaissance urban planning 
could introduce order, organization, and harmony. Corsignano was the birthplace of 
Pope Pius II (r. 1458—64), who had the entire town rebuilt by Florentine architect 
Bernardo Rossellino during his papacy — and its name changed to Pienza (“the city of 
Pius”). 

The design of the town was intended to foster harmony and emphasize the ecclesial 
source of its new-found status. Its streets emanate from a central piazza that is faced 


by a cathedral, town hall, and two palazzi — the largest and grandest of which was 
built as the papal summer residence. The built environment and its natural setting are 
also integrated, with major buildings and streets giving views of the Orcia Valley 
beyond the city walls. Pius’s own descriptions of Pienza suggest he saw the town and 
its surroundings as “a microcosm of cosmic harmony". 


The cathedral in Pienza, Tuscany, forms one side of the town’s central square, Piazza Pio II, and 
was built on the crest of a hill, where it commands a dramatic view over the Orcia Valley. 


See also: Mountain cities * The Renaissance * The ideal city * The garden city 


GRYSTALLINE 
SHARPNESS, 
SYMMETRICAL 
COMPLEXITY 


THE IDEAL CITY 
—e———— 4 


| IN CONTEXT 
FOCUS 


The pursuit of perfection 


BEFORE 
| c. 375 Bc In The Republic, the Greek philosopher Plato sets out the ideal city-state. 


| Ist century Bce The Roman architect Vitruvius writes De architectura (On 
Architecture), which includes advice on town planning. 


| Ist century ce In the Bible, the Book of Revelation imagines a perfected city, the 
“New Jerusalem". 


AFTER 

| 1903 Letchworth, UK, is founded by urban planner Ebenezer Howard as the first 
Garden City, merging the best elements of city and rural life. 

| 1935 The Swiss-born architect Le Corbusier publishes The Radiant City, which 

| describes a utopian vision of a well-ordered, ideal city. 


In his De Re Aedificatoria (On the Art of Building) — an update of Vitruvius's earlier 
work, and published in ten books between 1443 and 1452 — Italian polymath Leon 
Battista Alberti issued guidelines for the ideal city. These reflected the Renaissance 
trends of symmetry and modularity, as well as the priority of progress central to 
humanism — as seen in English philosopher-statesman Thomas More’s Utopia (1516), 
which was a treatise on the ideal commonwealth — and were applied to plans for 
entirely new settlements. 


Idealism meets reality 


In the 1460s, inspired by Alberti, Florentine sculptor and architect Antonio Averlino 
drafted a plan for a city he called Sforzinda. It was designed as an eight-pointed star 


with concentric and radiating streets, contained within a circular moat, with a canal on 
every other street for moving materials. 


Although its excessive costs meant that Sforzinda was never built, the planned, 
fortified town of Palmanova, to the east of Venice, was founded in 1593. Influenced 
by Sforzinda, Italian architect Vincenzo Scamozzi laid it out in the shape of a nine- 
pointed star. However, the town was so isolated and close to the disputed border with 
the Austrian Empire that few people wanted to settle. By 1622, to boost its 
population, criminals were freed from Venetian prisons and offered lots in the city on 
which to build. 


Palmanova was designed to protect its population with complex fortifications and promote social 
harmony through well-ordered streets. 


See also: The Renaissance * The garden city * A new city 


EXTRAVAGANT 
INVENTIONS 


MANNERISM 


IN CONTEXT 


FOCUS 


| Subverting Renaissance ideals 


BEFORE 
1445 The Ospedale degli Innocenti, in Florence, Italy, is completed; it is considered 
| one of the earliest examples of Renaissance architecture. 


| 1485 Leon Battista Alberti publishes On the Art of Building, an influential text 
setting out the rules of Classical architecture. 


| AFTER 
1569 Maltese architect Girolamo Cassar tours Italy, designing a number of 


| Mannerist buildings for the Maltese capital of Valletta on his return. 


|1914 New York City’s Beaux Arts-style James A. Farley Building is inaugurated; it 
| features the largest giant order Corinthian colonnade in the world. 


Italian architects such as Filippo Brunelleschi and Leon Battista Alberti had defined 
the rules of Classical Renaissance approaches to building design. Their compatriots, 
including Donato Bramante and others, embodied these rules in beautifully 
proportioned and ordered buildings inspired by Classical principles. Mastery of this 
approach in the 15th and early 16th centuries led the succeeding generation of 
architects to react, often playfully, against what they saw as the chaste perfection of 
idealistic Renaissance design, in order to move the art of building forward. Their 
work, which took Classical ideals as a springboard for experimentation, invention, 
and imagination, was later known as Mannerism. 


High Renaissance architects perfect the use 
of Classical principles in their designs. 


This encourages the next generation of 
architects to search for new approaches. 


Rather than abandoning Classical principles 
altogether, they alter and disrupt them. 


This results in buildings that subvert the 
viewer’s expectations. 


Game-playing 


Michaelangelo, one of the architects closely associated with the High Renaissance, 
was among those who first began to twist its rules. The ricetto (vestibule) of his 
Laurentian Library in Florence used familiar forms but in unusual configurations. 
Columns, for example, were set into the wall with corbels (brackets) beneath them. 
Corbels would typically carry a decorative item, but here appear to support the 
columns, and thus the roof itself — a playful detail typical of the Mannerist approach. 


At Mantua, the Palazzo del Te provides another example of the mischievousness of 
the Mannerist style. It was designed by Giulio Romano, a pupil of Raphael, and begun 
around 1525. It is a country retreat built for a duke — Federico II Gonzaga, a reputedly 
enlightened patron who allowed Romano to incorporate more experimental elements 
alongside conventional Classical features. 


In a frieze around the inner courtyard, some of the stones are made to appear as if 
they have slipped out of place, suggesting ruination. The spacing between pilasters 
and archways is often uneven, subtly disrupting the symmetry and rhythm expected of 
a Classical building. This is an architectural game — one that could only be fully 
appreciated by someone who understood the rules that are being subverted. 


Mannerism later came under fire for its artifice and stylization, and for breaking the 
rules of Renaissance Classicism. Yet its attitudes would be echoed in the late-20th 
century, as architects responded to the dominance of Modernism's clean lines and 
functionality by engaging in Postmodernism's rule-bending and game-playing. 


The Palazzo del Te’s inner courtyard is separated from the formal garden by a pedimented loggia, 
which features unevenly spaced arches and irregular sequencing of different styles of column. 


Giant orders 


Michelangelo is often associated with one of the defining elements of 
Mannerist architecture — the giant order, also known as the colossal, which is 
defined by a column or pilaster that spans two or more storeys. 


Unknown in antiquity, the giant order may have first been used by Alberti 
on the front of his Sant’ Andrea church in Mantua, which was begun a few 
months after he died in 1472. In the 1560s, Michelangelo made more 
spectacular use of the order, combining giant Corinthian pilasters with single- 
storey Ionic columns in his renovations and redesigns of the government 
buildings on the Capitoline Hill in Rome. 


The striking, theatrical giant order would endure and thrive beyond 
Mannerism, becoming a feature of Palladianism, Baroque, and Georgian 
approaches to Classicism, as well as the Beaux-Arts architecture of the late 
19th century. 


Pilasters extend up two storeys on the facade of Michelangelo’s Palazzo dei Conservatori 


on the Capitoline Hill, now part of the Capitoline Museum. 


See also: The column * The Renaissance * Palladianism * Baroque * Postmodernism * 
Postmodern Classical 
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WITHOUT 


ARROGANCE 


FRENCH AND SPANISH RENAISSANCE 


IN CONTEXT 
FOCUS 


The diffusion of Renaissance ideas 


BEFORE 


1428 Flemish artist Jan Van Eyck paints Princess Isabella of Portugal — one of 
many instances of “Northern Renaissance” artists working on the Iberian Peninsula 
in the early 15th century. 


1492 The Spanish establish their first New World colony on Hispaniola in the 
Caribbean. 


AFTER 


1667 Baroque elements are introduced to the 16th-century Renaissance structure of 
Granada Cathedral, reflecting the spread of the latest Italian ideas into Spain. 


1835 French historian Jules Michelet adopts the term Renaissance (“rebirth”) for 
post-Medieval culture. 


Although Florence is often regarded as the home of the Renaissance, the ideas that 
flourished there rapidly spread through Italy and beyond. Scholar, painter, and 
architect Leon Battista Alberti took what he had learned in Florence concerning art, 
perspective, and Classical architecture and applied it to a series of commissions 
around Italy. In 1494 and 1505, German artist Albrecht Diirer visited Italy, absorbing 
its art and architecture. His response when he returned home contributed to the 
development of the “Northern Renaissance”. The invention of the printing press 
around 1436 had also accelerated the transfer of learning and ideas, with pamphlets 
and theoretical tracts becoming more widely circulated than ever before. 


The territorial ambitions of Europe’s great monarchies further contributed to the 
dissemination of ideas across the continent. Starting in 1494, the Italian Wars saw 
France stake claims to parts of Italy, notably the kingdom of Naples, backed up with a 


series of invasions. Spain also participated in this conflict and, by the mid-16th 
century, it had taken control of most of southern Italy, as well as Milan. Exposure to 
the artistic achievements of Italy filtered back to Spain, giving rise to, among other 
developments, Renaissance-inspired architectural movements. 


In the early Renaissance, Florence is the hub 
of new ideas relating to art and architecture. 


Efficient printing accelerates their spread — initially 
to other Italian cities, most ignificantly Rome. 


Italian artists and 
architects pioneering new 
techniques inspire others 
throughout Europe. 


Trade, politics, and 
wars all contribute to the 
further circulation of 
Renaissance ideas. 


Italians in France 


In 1515, at the age of 21, Francis I was crowned king of France. While he was being 
educated, ideas from the Italian Renaissance were gaining influence, and the new king 
became a major patron of the arts. Although Francis I encouraged Italian artists, 
including Leonardo da Vinci, to travel to his country, the French evolved a distinctive 
Renaissance building style of their own. The prime examples of this are the many 
chateaux built for royalty, aristocracy, and the wealthy new bourgeoisie. 


French architecture was the most inventive of any produced during the Renaissance 
outside of Italy. One spectacular example of early French Renaissance building is the 
Chateau de Chambord, conceived by Francis I as a hunting lodge — albeit one with 
426 rooms. The design of the chateau, begun in 1519, is attributed to Italian architect 
Domenico da Cortona and the construction to French builder Pierre Napveu. 
Although it was common for French builders to execute an Italian architect’s plans, 
they often made considerable changes to the design. The facade has pilasters at 
regular intervals, while ornament inspired by northern Italy predominates in the 
interior. The centrepiece — a freestanding staircase composed of two intertwined 
spirals ascending three floors — may have been designed by Leonardo da Vinci. 


At Fontainebleau, a hamlet to the southeast of Paris, Francis I summoned Italian 
architects and artists to assist in the rebuilding of a medieval castle, starting around 
1530. Among them was Sebastiano Serlio, who wrote the influential treatise, The 


Seven Books of Architecture (1537—51). The resulting chateau became the most 
important centre of the northern Renaissance, launching what was known as the 
School of Fontainebleau — although its achievements were in the visual arts rather 
than architecture. 
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The Cháteau de Chambord, in the Loire Valley, mixes Classically inspired Renaissance features, 
such as arches separated by pilasters, with medieval elements, including turrets. 


“Ever since I have seen Chambord, I go about asking everyone, ‘Have you seen Chambord?’” 
Victor Hugo 
French author (1802-85) 


The public square 


The Place Royale, later renamed the Place des Vosges, was the first residential public 
square in Paris. Commissioned by Henri IV, it was begun in 1605, and took the form 
of a public garden surrounded on four sides by houses above an arcaded gallery on the 
ground floor. More than the architecture itself, it is the scheme's concept that most 
embodies the ethos of the Italian Renaissance. Previously, open spaces in cities were 
typically intended for pomp and pageantry; the Place des Vosges was conceived as a 
space to accommodate silk manufacturing workshops, with factories on the first and 
second floors, and workers' homes on the third floor. It was an almost utopian plan, 
expressing the humanism that underpinned the Italian Renaissance. Following Henri 
IV's death in 1610, the original plan was abandoned and the wealthy took over the 
square. 


The 36 buildings that line the Place des Vosges, Paris, are uniform in design, with the exception of 
the two large royal pavilions that face each other across the square. 


Spanish Renaissance 


The Renaissance arrived in Spain slightly later than in France. The first major 
Renaissance building on the Iberian peninsula was the Palace of Charles V, begun in 
1527, in Granada. Its construction within the Alhambra was an assertion of Christian 
rule following the victory of the Catholic monarchs Ferdinand and Isabella over the 
Muslim Emirate of Granada in 1492. The architect was Pedro Machuca, who had 
trained in Italy and might have been a pupil of Michelangelo. The design was Roman 
influenced, using pilasters in the Tuscan and Ionic orders, and rusticated (rough- 
faced) stonework, although there was innovation in the form of a circular inner patio 


bounded by a two-tiered colonnade. 


Charles's palace heralded the spread of a type of monumental Renaissance-inspired 
Classicism across Spain. Gradually replacing Gothic and Moorish forms, it was a 
symbol of Catholic power. Granada Cathedral is an overt example of this. Its 
foundations were laid in 1518 on top of the site of the city's main mosque. Work 
properly began around 10 years later, by which time the initial Gothic plan had been 


changed to a Renaissance style. 


The Escorial 


Spanish Renaissance architecture reached its pinnacle in the Escorial, the world's 
largest Renaissance design. This was the all-consuming project of Philip II (r. 1556— 
98), who was fulfilling his father's wish for the construction of a monastery where he 
could be buried with his wife. A remote spot on a high plateau northwest of Madrid 
was chosen, allowing for a project on a vast scale. The result was a religious city or 
fortress of sorts, that includes a monastery, basilica, palace, three libraries, a 


university, school, and hospital. It was an architectural union of the power of the 
Spanish monarchy and the Roman Catholic Church. 


The building’s cornerstone was laid in 1563. The work was entrusted to Juan 
Bautista de Toledo — like Machuca, educated in Italy, where he worked on St Peter’s 
Basilica in Rome. When Toledo died in 1567, Juan de Herrera, who had helped plan 
and build the Royal Palace of Aranjuez south of Madrid, became the Escorial’s 
principal designer. Philip’s instructions were to produce a monastic palace complex 
offering “simplicity in the construction, severity in the whole, nobility without 
arrogance, majesty without ostentation” — a task that Herrera executed to perfection. 


The centrepiece of the complex is a majestic basilica in the form of a Greek cross, 
topped by a dome - the first in Spain to be built with a drum. While based on 
Michelangelo's design for St Peter's in Rome, its interior is more austere and features 
simple Doric pilasters, with a more decorated area around the high altar. 


Even before its completion in 1584, the style of the Escorial exercised an enormous 
influence on Spanish architecture. As Spain was then colonizing vast areas of the 
New World, the style is also evident in some ecclesiastical Renaissance architecture 
of Latin America, such as the cathedral of Puebla, Mexico. 


The simple, geometric exterior of the Escorial popularized the Herrerian style (estilo herreriano) — 
named after its final architect, Juan de Herrera — throughout Spain and beyond. 


The Renaissance origins of the Louvre 


The first Louvre was a castle built by Philip II of France (r. 1180—1223) to 
reinforce the city walls of Paris. Around 1545, Francis I decided to replace the 
castle with a palace. A plan proposed by Italian architect Sebastiano Serlio was 
rejected in favour of a scheme by French architect Pierre Lescot, and work 
began in 1546. Although the plan included grand apartments on three sides of a 
square court, only one wing of it was ever completed. Now known as the 
Lescot Wing, it is the oldest part of the Louvre above ground. Built in the 
Mannerist style, the wing features a ground floor of deeply recessed windows 
divided by pilasters that resembles an Italianate colonnade, with windows 
topped by pediments above it. As the Louvre was expanded in subsequent 
centuries, its new buildings all referenced the Lescot Wing, maintaining 
architectural harmony. 


See also: The Renaissance * Mannerism * Palladianism * Baroque * Classicism 


A SWEET 
HARMONY 


PALLADIANISM 


IN CONTEXT 
FOCUS 


Renaissance Classicism 


BEFORE 
c. 1402—04 Filippo Brunelleschi, designer of the Duomo in Florence, Italy, visits 


Rome to study its ruins. 


1502 Donato Bramante designs the Tempietto chapel, Rome, one of the landmarks 

_of High Renaissance architecture. 

AFTER 

| c. 1603 English architect Inigo Jones visits Italy, incorporating Palladio’s ideas into 

his work on his return home. 

1715 Giacomo Leoni's translation of The Four Books of Architecture is published, 

making Palladio’s text available to the English-speaking world. 

| 1729 Richard Boyle, third Earl of Burlington, and William Kent design Chiswick 
House in London, inspiring a new English Palladian movement. 


A product of the Renaissance, Andrea Palladio designed an array of majestic 
buildings in northern Italy, from beautifully proportioned country farmhouses to the 
grand Venetian churches of San Giorgio Maggiore and Il Redentore. His book, 7 
quattro libri dell'architettura (The Four Books of Architecture), first published in 
1570, set out clear architectural rules and guidelines that, while strongly influenced by 
Classical principles, also brought them up-to-date. Palladianism, the name given to 
Palladio's distinctive style, went on to have a profound influence around the world. 


Forging a style 


Palladio's earliest commissions were a series of villas around the city of Vicenza, and 
his designs were influenced by some of his Mannerist contemporaries, notably Giulio 


Romano. In 1544, Palladio oversaw the completion of Palazzo Thiene, Vicenza — a 
project thought to have been started by Romano in 1542. 


The building with which Palladio established his reputation was the Basilica 
Palladiana in Vicenza, begun in 1549. His design, with its twin tiers of arches, has 
echoes of the Colosseum, but its beauty comes from the assured use of a system of 
related proportions. The building also includes Palladio’s first use of what would 
become a defining feature of his architecture, the Palladian window — a three-section 
opening, the central section of which is arched. 


Arched Entablature 
central 
section Supporting column, or pilaster 


A Palladian window features a central arched section separated from two rectangular side sections 
by columns, or pilasters, that are topped with entablatures. While a key feature of his work, Palladio 
did not invent this tripartite motif; the style is also known as a Venetian or Serlian window, after 
16th-century architect Sebastiano Serlio, one of its early advocates. 


Villa Capra 


One of the best examples of Palladio’s use of Classical principles is the Villa Capra, 
also known as the Rotunda. Begun in 1567, it is a country retreat set on a hilltop just 
outside the city of Vicenza. The villa is designed around the forms of the sphere and 
the cube, and follows strict mathematical rules. It is square in plan and totally 
symmetrical. At the centre of the square is a circle — a cylindrical hall topped by a 
dome, which occupies a double-cube in volume. The rooms around this hall are all a 
square-and-a-half in plan — their length is half as long again as their width. 


To capitalize on the views of the surrounding countryside, Palladio placed an Ionic- 
order portico (a covered columned porch) on each face of the building, with a wide 
staircase leading up to it. The entire building is modular and proportionate, although 
the results of Palladio’s precision, discipline, and restraint can create effects that 
sometimes appear austere. 


Although Palladio was a faithful custodian of Classical principles, he was also an 
innovator whose work transcended mere imitation and was itself often imitated. Villa 
Capra was an early example of what was to become a long tradition of domed country 


houses, particularly in Britain and the United States. Similarly, his use of the portico 
on houses would also be much imitated in the 17th and 18th centuries. 


The pediments of the Villa Capra’s porticos are each topped with three statues of Classical gods, 
usually attributed to the Italian sculptor and architect Giovanni Battista Albanese. 


Andrea Palladio 


Andrea di Pietro della Gondola was probably born in Padua, northern Italy, in 
1508. He began his career as an apprentice stonemason. However, in 1538, he 
met the scholar and amateur architect Giangiorgio Trissino (1478—1550) while 
working on the construction of Trissino's villa. Trissino adopted Gondola as 
his protege and nicknamed him Palladio (the “wise one"). Together they made 
a series of trips to Rome, where Palladio studied the classical ruins. In 1554, he 
turned the fruits of these journeys into a popular guide, L '"Antichità di Roma 
(The Antiquities of Rome), which described the city's churches and other 
antiquities. 


From the 1540s onwards, Palladio achieved fame as a designer of villas and 
palazzos for wealthy clients throughout the Veneto region of northern Italy. 


His later career created public buildings, churches, and civil engineering 
projects. Palladio's last work, the Teatro Olimpico in Vicenza, exemplified his 
command of the principles of ancient theatre design, but was not completed 
until 1585, five years after his death. 


See also: The column * The arch * The Renaissance * Mannerism * Baroque * 
Classicism 


SS a 
SPLENDID BUILDINGS 
AND REMARKABLE 
DOMES 


THE OTTOMAN EMPIRE 


IN CONTEXT 
FOCUS 


Architectural harmony 


BEFORE 


537 Hagia Sophia is commissioned by Eastern Roman emperor Justinian I as a 
Christian cathedral. 


1037 The Seljuk Empire, the first Turkish dynasty, is founded. It later extends to 
Central Asia, the Middle East, and Anatolia (Turkey). 


c. 1299 The Ottoman dynasty is founded by Osman I. 


AFTER 


1616 The last great imperial Ottoman mosque, the Sultan Ahmed Mosque (also 
known as the Blue Mosque), is completed in Istanbul. 


1755 The Nuruosmaniye Mosque - the first of a final phase of Ottoman architecture 


that combines Western Baroque and Rococo styles — is completed in Istanbul. 


Mehmed II captured Constantinople (modern Istanbul) in 1453, ending the 
millennium-old Byzantine Empire. Mehmed made it his Ottoman capital and ordered 
that its Christian cathedral, Hagia Sophia, should be converted into a mosque. The 
cathedral's Byzantine architecture later inspired Ottoman architects in the design and 
engineering of their mosques and imperial buildings. 


Under Suleyman I (*The Magnificent"; r. 1520—66), Ottoman territorial gains were 
marked by the construction of mosques. They had clean, logical plans and elevations 
and were typically cubic in volume, topped by an unadorned, hemispherical dome, 
with slender, pencil-shaped minarets. Supported by half-domes acting as buttresses, 
the domes of these grand imperial mosques grew to rival that of Hagia Sophia. 
Minarets increased in number from one to up to six, each with up to three balconies. 


Byzantine churches Seljuk architecture 
typically feature a involves the use of 
centralized interior — with coloured, glazed 
no linear nave — topped tiles, often of 
by a large dome. a blue hue. 


Ottoman architecture draws heavily on both 
Byzantine and Seljuk influences. 


Paradise on earth 


The finest Ottoman mosques were designed by Suleyman’s court architect, Mimar 
Sinan. Chief among his creations is the Suleymaniye complex, situated on a hill 
overlooking the Golden Horn inlet in Istanbul. Despite being influenced by Hagia 
Sophia, Sinan made the Suleymaniye with none of the external heaviness of its 
Byzantine counterpart. Completed in 1557, its cascade of domes and half-domes seem 
to float serenely on the city skyline. 


Often accompanied by gardens, Ottoman mosques were typically located at the 
centre of a complex of buildings. The Suleymaniye, for example, had colleges, a 
hospital, a hammam (bath house), hostel, kitchen, and tombs within its grounds. Each 
building was designed as part of an ensemble, which also worked in harmony with 
nature in the form of trees and water features in the grounds. The concept of the 
earthly paradise was central. 


In spite of the Suleymaniye’s elegance, Sinan himself regarded the Selimiye 
Mosque — at Edirne, Turkey — as his masterpiece. Begun in 1569, when its architect 
was aged 80, it features a monumental prayer hall more than 30 m (98 ft) in diameter, 
topped by a dome 42 m (138 ft) high. Its four minarets are 83 m (272 ft) high — the 
tallest in Turkey. According to his writings, Sinan felt that Selimiye surpassed even 
Hagia Sophia. 


Loud 


it 


The Selimiye Mosque has a central dome and eight buttressing pillars. The tiers of windows that 
pierce its walls, domes, and half-domes illuminate the richly ornamented interior. 


TÁ- 
*... like the creator playing with the world.” 
Epitaph on Mimar Sinan’s tomb 


1588 


See also: Byzantine * Islamic inspiration * Moorish architecture * The castle * The 


caravanserai * The Islamic garden * Safavid Empire * Mughal India 


FOR THE 
COMFORT OF 
GOD'S CREATURES 


THE CA 3 


ISERAI 


IN CONTEXT 
FOCUS 


Lodgings for travellers 


BEFORE 


c. 2100 sce The Sumerian Epic of Gilgamesh makes the first known reference to a 
lodging place for travellers. 


1st century ce The desert city of Palmyra (in modern Syria) has an early 
caravanserai. 


8th century Khan al-Zabib in Jordan is probably the earliest caravanserai for Haj 
pilgrims. 
1504—05 The Wikala of Al-Ghuri in Cairo, Egypt, is a five-storey caravanserai. 


1574 The Khan al-Jumruk is built in Aleppo, Syria; it is one of many urban 
caravanserais still used by merchants. 


AFTER 


1959 A grand 18th-century, Safavid-era caravanserai in Isfahan, Iran, is converted 
into the Shah Abbas (now Abbasi) Hotel. 


From at least as early as the 3rd millennium sce, people in the Middle East provided 
temporary housing for travellers. Later, the Romans had categories of guest lodgings 
including cauponae — taverns with cheap rooms — and hospitia, many of which were 
former private homes converted to offer food, drink, and lodging. 


This region was at the nexus of significant trade routes, notably from Arabia north 
to Turkey and on to Europe, and from Turkey to China, the route known as the Silk 
Road. A network of large roadside hostels, known as caravanserai, welcomed 
travelling merchant caravans. These buildings were positioned within a day's journey 
of each other, so merchants could avoid spending nights exposed to the dangers of the 
road, and could feed and water their animals, and exchange news and goods. 


Consistent plan 


Caravanserai architecture varied in its detail but all were remarkably similar in plan, 
with a large courtyard around which were storerooms and stables, with 
accommodation on the floor above. They had high walls and a single, easily 
defendable, gated entrance. One fine example is the Shah Abbasi Caravanserai in 
Nishapur, northeast Iran. Built in the 17th century, it is a large, brick-walled structure 
around a central courtyard. Its outward-facing walls are windowless, and access is 
gained through a domed gateway. 


“The merchants deposited their baggage there [at a caravanserai in Acre, Israel] and lodged in the 
upper storey.” 


Ibn Jubayr 
Arab traveller (1145-1217) 


See also: Dwellings * Islamic inspiration * The castle * Safavid Empire 


A UNIVERSAL 
SYMBOL OF THE 
HEAVENLY ARCHETYPE 


THE ISLAMIC GARDEN 


IN CONTEXT 
FOCUS 


Creating a refreshing haven of calm 


BEFORE 


4th millennium sce In ancient Sumerian mythology, the world begins in a garden 
of paradise known as Dilmun. 


6th century sce In ancient Persia, Cyrus the Great creates a royal garden in his 
imperial capital at Pasargadae, with palaces, monuments, and fountains in a tree- 
lined park. 


1238 ce Muslim rulers of the Emirate of Granada, Spain, begin building the 
Alhambra, a citadel with terraced courtyards filled with pools, fountains, and 
greenery. 


AFTER 


2011 UNESCO awards World Heritage status to the Persian Garden, a collection of 
nine gardens across Iran described as “a masterpiece of human creative genius”. 


The Quran presents the idea of paradise as a garden — an image first found in ancient 
Sumerian literature — perhaps a reaction to the harsh desert that characterizes much of 
Arabia. Water is a key feature of almost all Islamic gardens, and of Islamic 
architecture in general. It is used for ritual in mosques and for decorative and cooling 
fountains, channels, and pools in courtyards and gardens. 


Planted areas were arranged around the water in symmetrical or geometric patterns 
and included tall, shade-giving trees; smaller, fruit-bearing species; and flower beds 
often filled with fragrant plants, such as jasmine and roses. 


The very word "paradise" stems from old Persian paridaida, meaning a walled 
garden, first appearing in the era of the Achaemenid Empire (559 pcE-331 sce). 


Paradise gardens were traditionally rectangular, and split into four parts (chahar 
bagh), with a central pool. Their style spread across the Islamic world. 


Formal gardens remained highly prized in Persia, especially during the era of the 
Safavids. One fine example is the paradise garden in Isfahan completed in 1647 by 
Shah Abbas II, where the Chehel Sotoun pavilion overlooks a pool amid trees, water 
channels, and fountains, all laid out in perfect symmetry. 


The porch of Chehel Sotoun’s pavilion (kooshk) is supported by 18 tall wooden pillars, and is 
reflected in the long rectangular pool of the gardens. 


See also: Islamic inspiration * Moorish architecture * Safavid Empire * Mughal India ° 
The garden city 


THE GREAT 
PEAGE 
UNDER 
HEAVEN 


EDO-PERIOD JAPAN 


al 
| IN CONTEXT | 


FOCUS 
Japan's “golden age” 
BEFORE 


6th century ce Buddhism arrives in Japan via China and Korea, bringing with it 
ideas about architecture that are widely adopted. 


780 The Heian period begins, during which a Japanese style of building distinct 
from that of China or Korea is developed. 


AFTER 


1870 The Meiji government orders the demolition of Japan's castles, believing 
them to be embarrassing reminders of the recent feudal past. 


1923 Architect Isoya Yoshida graduates from Tokyo Art School, and goes on to 


pioneer a new form of the sukiya (traditional Japanese) style, combined with 
elements of Modernism. 


In the late 16th century, after around 150 years of internal conflict, Japanese 
unification was achieved over the reigns of three powerful warlords — Oda Nobunaga 
(r. 1578-82), Toyotomi Hideyoshi (r. 1586—98), and Tokugawa Ieyasu. Although 
Ieyasu officially ruled for two years, from 1603 until his replacement as shogun 
(“great general”) by his son in 1605, he continued to control the country until his 
death in 1616. This period marked the beginning of more than 250 years of 
widespread peace and unity — an era known as either the Tokugawa Shogunate, after 
the ruling clan, or the Edo period (1600-1868), after the new political centre (Edo 
being the old name for Tokyo). The stability of the era contributed to a flourishing of 
art, literature, gardening, theatre, social ritual, and architecture. 


The age of castles 


Ironically, the architectural specialities of this peaceful period in Japanese history 
were castles and mansions. These were the residences and strongholds of the 
country’s daimyo (military barons) who, with their samurai (warriors), formed a 
military dictatorship under a shogun. The trend for castle building began with daimyo 
Nobunaga and Hideyoshi, who built strongholds to consolidate their power. 
Nobunaga commissioned the castle of Azuchi in 1576, and Hideyoshi oversaw the 
completion of the castle at Fushimi-Momoyama in 1594. The names of these two 
castles are used to denote the time immediately preceding the Edo period: the Azuchi- 
Momoyama period of 1568—1600. 


Until this time, there had not been anything in Japan that could properly be called a 
castle — only residences defended by earthworks, moats, and stockades. Azuchi was 
the first to have massive stone walls, concentric rings of fortifications, and a towering 
central keep. The idea of fortifications of this nature may have been introduced to 
Japan by the Portuguese: in 1543, a trading ship was blown off course and the three 
Portuguese on board are believed to have been the first Europeans to set foot in Japan. 


Azuchi was not only a military structure; it was also a mansion intended to impress 
and intimidate rivals. The keep (tenshu) was a seven-storey structure containing 
audience halls, private chambers, and offices. The structure was possibly topped by a 
gilded octagonal belvedere (viewpoint), although this is not known for certain 
because the castle was burned down in 1582 and all that remains is the stone base. 


“The whole edifice is beautiful, excellent and brilliant ... it looks as if it reaches to the clouds.” 
Luis Frois 


Jesuit missionary (1532-97), describing Azuchi castle 


Monumental structures 


Many castles were built in the early years of the 17th century, including at the 
shogunal seat of Edo, where a new castle was completed in 1636. Around this fortress 
grew administrative buildings, residences for the daimyo, and ultimately, the rest of 
the city. However, one of the finest and largest surviving examples of military 
architecture in Japan is Himeji Castle, Hyogo Prefecture, southern Japan. Himeji was 
built mainly between 1601 and 1609 on the site of an earlier castle and, like Azuchi, it 
features high stone walls. Sitting above them are a profusion of white-painted 
structures, including a towering central keep linked to subsidiary towers by corridors 
and halls. All have flaring, tiled, grey roofs. The arrangement supposedly resembles a 
bird taking flight, hence the nickname Shirasagi-jo, or White Heron Castle. 


Triangular gable 
(chidorihafu) 


Decorative end tile (shibi) 


Main keep (tenshu) TL 
Chinese gable 


Gatehouse (kotenshu) ru. 
arahafu 


Chute for Protective Projecting 
dropping stones stone wall barred window 


Himeji Castle, in southern Japan, incorporates defensive elements, such as barred windows, steep 
walls, and chutes for dropping stones on attackers. It also features a range of decorative features — 
the roofs include triangular gables (chidorihafu), undulating Chinese gables (karahafu), and 


ornamental tiles (shibi). 


Strength and prestige 


To get inside Himeji, invaders would have to pass through a series of gates, each 
approached by a narrow walkway, making the central part of the castle almost 
impregnable. In construction, the towers and other upper buildings had timber 
frameworks — Japanese architecture has always favoured wood, firstly because of the 
profusion of timber on the Japanese islands but also because stone and brick 
structures were more vulnerable to damage from earthquakes. The wooden surfaces 
were coated in white plaster, which provided protection against fire. Defenders could 
shoot out through purpose-built slatted openings, and special chutes or stone-drop 
windows (ishi-otoshi) enabled them to drop stones on attackers. The compound's 
layout featured dead-end routes and blind corners to prevent enemies armed with 
muskets from firing at the innermost buildings. There was an external moat and also 
inner moats — as well as delaying attackers, the latter served as a water store for fire 
prevention. 

Given that the Edo period was one of sustained peace, the defensive qualities of the 
castle were never tested, because it was never attacked. But Japanese castles built 
during this period were less about defence and more about advertising the power and 
wealth of their builders. Himeji primarily served as a beautiful and palatial home. Its 
elegant and mazelike interior boasts exquisite galleries and rooms with fusama 
(sliding screens) and geometrically arranged tatami (straw matting). 


Sukiya style 


Castles are the showpieces of Edo-period architecture but equally, if not more, 
representative of the approach to building was the sukiya style, a type of architecture 
originally used for teahouses. The tea ceremony had great cultural significance in 
Japan, and had its roots in Zen Buddhism, with its priority of a sense of quiet and 
contemplation. It had always required a special building of its own. Later, the sukiya 
style was also used for ryokan (inns), restaurants, shops, and private residences. It was 
based on the concept of rustic simplicity, in which buildings were intended to 
harmonize with their natural surroundings. Wood, for example, was left in a natural 
state — sometimes even with the bark still attached — and walls were typically made of 
clay. 


Katsura Imperial Villa 


One of the most famous surviving structures in the sukiya style is the Katsura 
Imperial Villa, built in 1620—58, to the southwest of the city of Kyoto, which was the 
capital of Japan at the time of Katsura’s construction. The main residence is an open, 
timber-framed structure with simple tatami-matted rooms and elevated verandas 
(engawa). A series of pavilions surround the main building and these are arranged in a 
sequence of carefully staged, meandering routes, recalling the landscapes described in 
classical Japanese poetry. The complex originally included no less than five 
teahouses. 


All the buildings have an understated simplicity, and the landscaping of the 6.5- 
hectare (16-acre) site has been subtly manipulated to blur the distinction between 
artificial and natural environments. The buildings are precisely situated so as to 
permit controlled views of the gardens, trees, water courses, and ponds. 


The open-form architecture of buildings like Katsura — with its sliding internal 
screens and woven external blinds, which could be fully opened — allowed cross- 
ventilation during periods of heat and humidity. It also allowed clear lines of sight for 
inhabitants to appreciate seasonal changes — for instance, the emergence of cherry 
blossoms and the changing colours of leaves in autumn. However, even if the 
overhanging eaves directed rainwater away, the thin screens that served as walls 
provided little insulation to protect against the cold of the autumn and winter. 


Katsura Imperial Villa, near Kyoto, was designed to interact with nature to achieve a rustic effect, 
but its gardens were the result of much cultivation — a pond, hills, and islands were created. 


“We borrow from nature the space upon which we build.” 
Tadao Ando 
Japanese architect (1941-) 


A refined aesthetic 


In the sukiya style are the origins of the qualities that are often associated with the 
best Japanese architecture: delicacy, serenity, refined proportions, and harmony with 
nature. In 1933, fleeing the Nazis, German architect Bruno Taut emigrated to Japan. 
Fascinated by Katsura, he identified parallels with the elegant simplicity that was a 
feature of the emerging Modernist movement in Europe and compared Katsura’s 
significance to the Parthenon in Athens. As a result of his writings, visitors to the villa 
included the European architects Le Corbusier and Walter Gropius, and the American 
Frank Lloyd Wright. 


As Japan’s population grew, and people were required to live in ever-more- 
restricted space, the sukiya aesthetic meant that the smallest temple, house, or garden 
could become a place of quiet contemplation. This was unchanged until the mid-19th 
century, when Japan began to open up to the Western world. 


Nikko Toshogu shrine 


When Tokugawa Ieyasu died in 1616, he was laid to rest at a site in the 
mountainous area of Nikko, north of Edo (Tokyo). The Toshogu shrine, built 
between 1630 and 1636, includes around 30 structures and could not be more 
different from the simple architecture that is often regarded as representing the 
best of the Edo period. It is an explosion of gold and multicoloured lacquer, 
decorated with elaborate carvings of a riot of animals, people, plant life, and 
mythical beasts. Ornate, florid, and hugely ambitious, the Nikko Toshugu 
shrine has been described as Japan’s Versailles. 


Commissioned by Ieyasu’s son, Tokugawa Hidetada, and expanded by his 
grandson, Tokugawa Iemitsu, the style of the shrine derives from its function: 
Toshogu was built to deify Tokugawa Ieyasu, and seeks to project divinity 
through its size and costliness. Bruno Taut famously said that, “Japan’s 
architectural arts could not rise higher than Katsura, nor sink lower than 
Nikko”. 


ood es 


The carvings on the Nikko Toshogu shrine near Tokyo include animals, real and mythical, 


such as the three monkeys depicting the saying “See no evil, hear no evil, speak no evil”. 


See also: The stupa * Timber-frame building * Late imperial China * Pioneering 
Modernism 


te ae 
ISFAHAN IS HALF 
THE WORLD 


SAFAVID EMPIRE 


IN CONTEXT 
FOCUS 


The construction of social control 


BEFORE 
12th century The four-iwan plan becomes standard in Islamic mosque design. 


1387 The Mongol warlord Timur captures Isfahan; the architecture of the Timurid 
period that follows is a major influence on the Safavids. 


1436 Filippo Brunelleschi completes the enormous double-skinned dome topping 
the Cathedral of Santa Maria del Fiore (the Duomo) in Florence. 


AFTER 


1722 Afghan forces defeat a Safavid army at the Battle of Gulnabad and capture 
Isfahan. 


1933—34 British travel writer Robert Byron visits Isfahan and later compares it to 
Athens or Rome. 


Conquered by Arab Muslim armies in the mid-7th century and later invaded by Seljuk 
Turks and Mongols from Central Asia, Persia finally reasserted its cultural identity 
from 1501, when Azerbaijani warlord Ismail I captured Tabriz and proclaimed 
himself shah (king), founding the Safavid dynasty. His grandson, who came to the 
throne in 1587 as Shah Abbas I (Abbas the Great), moved the capital to Isfahan, in 
central Iran, with the intention of creating the greatest city in the Muslim world. 


Maidan Naqsh-e Jahan 


The focal point for Abbas's new city was a vast public plaza, the Maidan Naqsh-e 
Jahan, or “Image of the World Square". Three times as long as it is wide, its 
proportions are those of Solomon's Temple as described in the Old Testament. These 
dimensions were chosen to suggest that Abbas was a new Solomon and his capital 


was a holy city. The maidan was the political, economic, and architectural centrepiece 
of Safavid Persia. It was both functional and ceremonial, hosting, for example, 
markets and displays of military equestrianism. 


Maidan Nagqsh-e Jahan was fringed by a perimeter of arcaded shops with parades of 
plane trees for shade and water channels for coolness. The arcade on the north side 
connected with the vast bazaar, a labyrinth of wide vaulted avenues. A grand gate set 
in the western arcade led to royal gardens and the imperial palace. Facing the gate 
across the square was the Sheikh Lotfollah Mosque, an exquisitely decorated place of 
worship reserved for the shah and the women of the court. On the fourth side of the 
plaza was the public mosque, the grand Masjid-e Shah, now known as the Imam 
Mosque. 


Designed by Persian architect Ali Akbar Isfahani and completed in 1629, the 
Masjid-e Shah is an outstanding example of Safavid architecture. It has pride of place 
at the head of the maidan, but once the faithful pass through the ornate entrance 
portal, the axis of the mosque pivots at an angle of about 45 degrees to align with 
Mecca. The gate leads into a large courtyard, at the centre of which is a pool that 
helps cool the air and provides water for the worshippers to wash their hands and feet 
before praying. In the centre of each of the courtyard's four sides is a large iwan, a 
vaulted space walled on three sides and with one side completely open. The east and 
west iwans lead through to madrassas (Islamic schools), and the southern iwan leads 
to the prayer hall. This is topped by an enormous brick dome 54 m (177 ft) high, 
which is raised upon a drum. The dome was built as a double shell, with 14 m (46 ft) 
separating the inner and outer layers. 


The iwan entrance of Isfahan’s Masjid-e Shah features decorative muqarnas vaulting. This has 
many pointed-arch substructures, each covered in coloured ceramic tiles to produce an exquisite 
effect. 


“The epitome of the world is Iran, the epitome of Iran is Isfahan.” 
Mullah Salih Qazvini 


17th-century Persian scholar 


Colourful tiles 


Blue and turquoise ceramic tiles cover the dome’s exterior, evoking the colours of a 
peacock’s tail. The inner dome, viewed from the prayer hall below, is a celestial 
vision of geometric and floral patterning in gold and deepest blue, its surfaces covered 
in polychromatic glazed tiles that sparkle in the sun. The earthly realm of the Maidan 
Nagsh-e Jahan and the spiritually oriented Masjid-e Shah represent a crowning glory 
of Islamic city planning and construction. 


“,.. the greatest and most beautiful town in the whole Orient.” 
Jean Chardin 
French traveller (1643-1715), on the city of Isfahan 


Iwans and madrassas 


Historically, in Islamic architecture the madrassa was almost as important as 
the mosque. This type of building became popular from the 11th and 12th 
centuries, under the Seljuks of Khorasan in Central Asia, when scholar and 
vizier Nizam al-Mulk (1018—92) founded madrassas as part of his strategy to 
reimpose orthodoxy on the Muslim world. A typical large Khorasanian house 
was cruciform in plan with four arched openings, or iwans, off a central 
courtyard. This design was adapted for the needs of the madrassa, where 
students were taught Islamic theology’s four main orthodox schools of law. In 


time, the distinction between mosques and madrassas blurred as one building 


could contain both functions — as in Isfahan’s Masjid-e Shah. 


See also: The dome * Islamic inspiration * The Ottoman Empire * The caravanserai * 
The Islamic garden * Mughal India 


A MIND INGLINED 
ENTIRELY TOWARDS 
BUILDING 


MUGHAL INDIA 
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| IN CONTEXT 


| FOCUS 
| The imperial blend of Indian and Muslim styles 


| BEFORE 

| 1206 Qutb al-Din Aibak, a Ghurid general, becomes ruler of the Delhi Sultanate, 
| the first Indian Muslim kingdom. In Delhi, he builds the Qutb Minar, or “victory 
| tower", the world's tallest brick-built minaret at 72.5 m (238 ft). 


| 1235 Ogedei Khan, ruler of the Mongol Empire, begins to commission its new 
capital Karakorum (in present-day Mongolia). His first palace is Tumen Amgalan 
| Ord. 


1403 Work begins on Gur-e-Amir, the mausoleum of Turco-Mongol emperor 
Timur in Samarkand, Uzbekistan. Its style influences later great Mughal tombs. 
AFTER 


| 1840s The last major structure of the Mughal era, the three-storeyed Zafar Mahal 
summer palace, is completed in Delhi. 


| 1915 The Jama Masjid mosque at Aligarh Muslim University in Aligarh includes 
| salvaged white marble inscribed by the calligrapher of the Taj Mahal. 


Mughal is the Persian word for Mongol — a reference to the Central Asian origins of 
Babur the Tiger, founder of the Mughal dynasty. In 1526, Babur, a descendant of two 
great warrior Mongol emperors, Genghis Khan and Timur (or Tamerlane), swept 
down from Afghanistan and defeated the Sultan of Delhi. Like the Delhi sultans they 
replaced, the Mughals were Muslims ruling a country of Hindus, and rather than 
impose Islam on their subjects, they encouraged a mixing of cultures. This included 
the development of an architecture that blended Indian and Islamic influences to 
harmonious and sometimes spectacular effect, not least in the monumental, white 
marble Taj Mahal in Agra. 


Amalgam of influences 


The Mughals developed a style of architecture that drew on the buildings of their 
ancestors in Central Asia, as well as on those of the Delhi sultans of the 13th and 14th 
centuries. The earliest significant Mughal building was the tomb of Humayun, son of 
Babur, built in Delhi around 1570 and designed by Persian architects. The front 
arcade of the enormous mausoleum dates back to the 8th century. It has pointed 
arches in a Persian style, while other Islamic elements include a large iwan (vaulted 
gateway) and a soaring dome raised on a drum. Features inspired by Indian style 
include domed pavilions, called chhatri “umbrellas” or “canopies” in Hindi), and a 
mix of red sandstone and white marble — a far more restrained colour scheme than 
Persian buildings, which often displayed brightly coloured tiles. 


The tomb of Humayun in Delhi shows Mughal style's mixed influences, including Islamic iwan 
portals and central dome and Indian red sandstone and small rooftop pavilions, or chhatri. 


Growing dynastic ambition 


In the 1570s, Humayun's son, Akbar — Mughal emperor from 1556 to 1605 — 
commissioned one of the most glorious examples of Indo-Islamic architecture — his 
new capital city of Fatehpur Sikri, 36 km (22 miles) from Agra. Its Great Mosque 
(Jama Masjid) is approached through an immense southern gate, the Buland Darwaza 
(“Victory Gate"), with a steep pyramid of stairs leading up through a huge iwan into a 
half-octagon lobby. The courtyard is surrounded by arcaded cloisters with a frieze of 
chhatri running along the top. Close by is the Panch Mahal, a palace of five storeys, 
its tiers gradually diminishing in size, and crowned by a single large-domed chhatri. 
Elsewhere, numerous red-sandstone pavilions were used as audience halls, ministerial 
residencies, treasuries, harems, bathhouses, and stables. 


Akbar was laid to rest at Sikandra, close to Agra — his capital from 1598 — in an 
ornate mausoleum completed around nine years after his death. The most beautiful 
element of the tomb complex, the South Gate, is another example of the emperor’s 
encouragement of Hindu-Islamic artistic synthesis. The freestanding structure has an 
imposing iwan entrance 18.5 m (61 ft) high, flanked by a pair of smaller iwan-style 
recesses, one above the other — echoing a Roman triumphal arch. The roof of the gate 
provides a platform for four white marble chhatri-topped minarets. The structure is 
built of red sandstone but the walls are inlaid with ornate and intricate geometric and 
floral patterns in white marble, a material that increasingly became a feature of 
Mughal architecture. The gate leads into a vast garden, at the centre of which is the 
emperor’s mausoleum, where a plaque reads: “These are the Gardens of Eden: enter 
them to dwell eternally”. 


An emperor's devotions 


Akbar was succeeded as emperor by his eldest son, Jahangir, *Seizer of the World", 
and then by his third son, Prince Khurram, who ascended the throne as Emperor Shah 
Jahan in 1628. Jahan's reign was marked by peace and imperial prosperity, reflected 
in lavish building projects. When he moved the Mughal capital from Agra to Delhi in 
1638, Jahan constructed the city's Great Mosque (Jama Masjid) and the imperial Red 
Fort — his main residence — so called for its red-sandstone perimeter walls, which 
stretch for 2.5 km (1.5 miles). Within the Red Fort, several palaces, including the 
emperor's private residence — the Khas Mahal — were constructed of white marble, as 
were the hammam (bath house) and the Diwan-i-Khas, or Hall of Private Audience. 


Jahan's builders reserved the most spectacular use of white marble for the Taj 
Mahal, a monument dedicated to his beloved wife, Mumtaz Mahal, who died in 1631. 
The domed mausoleum, built in 1632-48 on a terrace beside the Yamuna River at 
Agra, has become recognized as one of the world's architectural wonders. Its plan is 
derived from the tomb of Humayun: an octagonal chamber surrounded by a series of 
interlocking corridors, with a subsidiary octagonal chamber at each junction, all 
positioned around a central dome 35 m (115 ft) high. A cylindrical drum some 7 m 
(23 ft) high raises the dome, highlighting its bulbous shape. Inside the main dome is a 
second layer that forms the ceiling of the structure, a feature introduced by Islamic 
architects. The dome functions as a symbol of the overarching power of the heavens, 
as it commands and shelters the material world below. 


The four minarets of the Taj Mahal stand independently at the corners of the building’s high 


marble plinth, unlike the minarets of other Mughal tombs, which rise from the roof. 
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The Taj Mahal is perfectly symmetrical, its central dome — set above the tomb chamber — 
surrounded by four identical minarets and four dome-shaped chhatri. 


Perfect balance 


What elevates the Taj Mahal above other Mughal masterpieces is the perfection of its 
proportions and symmetry, amplified by the beauty of its setting. A long pool 
stretches out before the mausoleum, creating a mirror image of its majestic profile in 
the still water. The decoration, including an inscription running around the main iwan 
and coloured floral inlays in the spandrels (the corners between the top of the arches 
and their rectangular frames), adds exquisite pattern and texture without 
overwhelming the structure. 


*... the proud passion of an Emperor’s love Wrought into living stone, which gleams and soars.” 
Edwin Arnold 
British poet (1832-1904), on the Taj Mahal 


Empire’s end 


In 1658, Jahan was usurped as emperor by his son Aurangzeb, and imprisoned in the 
Red Fort. When Jahan died, eight years later, he was entombed in the Taj Mahal 
alongside Mumtaz Mahal. Although the old emperor had bequeathed a legacy of 
magnificent, ornate buildings, this extravagant architectural indulgence left the 
Mughal Empire financially drained. When Aurangzeb commissioned a tomb for his 
wife, it was around half the size of the Taj Mahal and far less ambitious in 
construction and decoration. After the death of Aurangzeb, the Mughal Empire 
rapidly declined, together with its architecture, as India became increasingly 
dominated by European colonizers. 


Mughal gardens 


Persian influences are not only apparent in Mughal buildings but also in 
Mughal Indian gardens. The first Mughal emperor, Babur, supposedly 
described his favourite type of garden as a chahar bagh (“four parts"), a 
popular design in Persia. The chahar bagh was developed with reference to 
chapter 55 of the Islamic holy book, the Quran, which states that in Paradise 
there are two gardens and beside them two other gardens. In practice, this 
meant a square or rectangular garden divided into quarters, usually by water 
channels. The Mughals used complex water-lifting devices, such as those 
found in the Shalimar Bagh, Lahore, Pakistan, for irrigation and to feed pools 
and water channels. 


In Agra, emperors from Babur to Shah Jahan created gardens beside the 
Yamuna River. More than 40 have survived, including the Mehtab Bagh 
(“Moonlight Garden") across the river from the Taj Mahal. 


The Shalimar Bagh in Lahore, Pakistan, laid out by Shah Jahan in 1641—42, has more 
than 400 fountains, fed from marble pools. 


See also: Islamic inspiration * Indian temples * The Ottoman Empire * The Islamic 
garden * Safavid Empire * Imperial legacy 
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BAROQUE 


IN CONTEXT 
FOCUS 


Scale and spectacle 


BEFORE 


1436 Filippo Brunelleschi completes the dome of Florence Cathedral, the largest 
brick dome that has ever been constructed. 


1525-71 Michelangelo’s designs in the Laurentian Library, Florence, mark the high 
point of Mannerism, a precursor of Baroque. 


AFTER 


1720s Rococo style emerges in Paris. Lighter than Baroque, and highly decorative, 
it is mainly used in interiors. 


1907 The Port of Liverpool Building in the UK is a key monument of the 
Edwardian Baroque, or “Wrenaissance”. 


1997 The Guggenheim Museum in Bilbao, Spain, represents a sensational new 
form of Baroque. 


Baroque architecture is characterized by bold ornamentation, complex forms, and 
contrasting elements, together conveying a sense of movement and drama. The style 
originated in late-16th-century Italy, the child of the Counter-Reformation, a drive by 
the Roman Catholic Church to win hearts and souls at a time when Protestantism was 
threatening its authority. Baroque churches impressed and delighted their 
congregations with their twisted columns and overarching cupolas, as well as copious 
gilding, bronze, marble, plaster, and stucco. The style was also adopted for new 
palaces, fountains, and civic buildings, and quickly spread throughout Europe. 


St Peter’s square 


Strictly speaking, St Peter’s Basilica in Rome, Italy, is not a Baroque design. Begun 
in 1506 and completed in 1626, it is the work of several generations of accomplished 
Italian Renaissance architects. However, the architectural genesis of Baroque can be 
found in the design of its dome. Michelangelo, appointed chief architect of St Peter’s 
by Pope Paul HI in 1546, said, “compasses should be in your eye, not on paper” — 
meaning that an architect should envisage buildings in the way that artists imagine 
paintings and sculpture. Michelangelo died before the dome was completed, but his 
drawings and intentions — to pull the elements of the basilica together into a 
compelling whole — were well known to his immediate successors, Giacomo della 
Porta and Domenico Fontana. The dome of St Peter’s — at 137 m (448 ft) to the top of 
the cross, the tallest in the world — is not hemispherical as Michelangelo, inspired by 
the Pantheon in Rome, had originally intended. Instead, it is ovoid in shape, 
concealing an inner dome. As well as reducing thrust on the piers below, this gave it 
its height and sculptural quality. 


While St Peter’s itself is not Baroque, the setting of this, the world’s largest church 
— as seen from within the colonnades of Piazza San Pietro, the immense square that 
stretches out in front of it — most certainly is. Here, the hugely talented architect Gian 
Lorenzo Bernini created a grandly theatrical architectural and urban setting for the 
basilica that is the epitome of Baroque ambition and artistry. In the 1650s and 1660s, 
Bernini unified the basilica and its setting. From then on, St Peter's would be 
approached through a tight weave of streets and smaller churches. Only at the last 
moment would the “arms” of Bernini’s colonnade be seen to stretch out to embrace 
the faithful and gather them towards the entrance to the domed church. 


» eA oV AR 


—— 


The grand colonnades of St Peter’s Square draw the visitor towards the church. Their columns are 
topped by 160 statues of saints, continuing the row of statues on St Peter’s facade. 


*[ would define the Baroque as the style that deliberately exhausts its own possibilities and that 
borders on self-harm.” 
Jorge Luis Borges 


Argentinian writer (1899-1986) 


Gian Lorenzo Bernini 


Born in Naples, Italy, in 1598 and recognized as a child prodigy, Gian Lorenzo 
Bernini personified the ascendency of Roman Baroque. A sculptor, painter, 
playwright, actor, city planner, decorative artist, and architect, Bernini brought 
the arts into a glorious synthesis. “This child", said Pope Paul V of the young 
Bernini, “will be the Michelangelo of his age". 


Bernini spent nearly all his long and hugely productive life in Rome, 
shaping a galaxy of masterpieces in different media — including the sculpture 
Ecstasy of St Teresa in the church of Santa Maria della Vittoria, the Four 
Rivers Fountain (Fontana dei Quattro Fiumi) in Piazza Navona, and a 
succession of works for St Peter’s Basilica, including the enormous sculpted 
bronze baldacchino (canopy) over the papal altar. His last work for St Peter’s 
was his design for the piazza leading to the basilica. Completed in 1667, it was 
an architectural triumph even though Bernini had little training as an architect. 


Bernini continued to sculpt, paint, and design buildings almost until his death 
in 1680. 


Sensual beauty 


The importance of sculpture in the development of the Baroque style cannot be 
underestimated. Where Michelangelo's David (1501—04) is purposeful, chaste, and 
coolly detached, Bernini’s Ecstasy of St Teresa (1647-52) is animated, dramatic, and 
astonishingly sexual. Where Michelangelo made the male figure a thing of new 
beauty, Bernini seduced with his representation of women. 


For the Catholic Church the focus on women was important because from the time 
of the Council of Trent (1545—63), in which senior members of the Church reaffirmed 
the doctrines of the Catholic faith, fresh emphasis was placed on the role of the Virgin 
Mary, the mother of God. Art and architecture, especially in Italy, were a means of 
communicating this role to the masses. 


For most of his long and creative life, Bernini was a favourite of successive popes. 
His enticing sculptures, buildings, fountains, and urban settings produced exactly 
what was required from Counter-Reformation artists and architects: a representation 
of the Catholic Church in a manner that would draw in and hold the attention of 
congregations. 


Music and the stage 


It is no coincidence that Baroque architecture emerged at much the same time as 
changes to music both sacred and secular. Beginning with Claudio Monteverdi’s 
L’Orfeo (based on the ancient Greek legend of Orpheus) at the court of Mantua in 
1607, opera’s melodrama, arias, and rich orchestration had spread to Rome by the 
1620s. Equally, stage settings for Italian theatre offered visually stunning and 
mechanically complex backdrops, or scenography, playing on perspectives, settings, 
and facades. As it developed, Baroque architecture brought the artistry and make- 
believe of theatre and the passion and multi-dimensional experience of opera into real 
life buildings, streets, and piazzas. 


Borromini’s masterpiece 


Bernini’s only real contemporary rival as an architect was Francesco Borromini, 
whose most compelling building is the tiny church of San Carlo alle Quattro Fontane 
(church of St Charles at the Four Fountains) in Rome. Built between 1638 and 1665 
on a cramped site at the junction of busy cross streets, it was his first major 
independent commission. Its facade is astonishing — a concave, then convex dance 
along the edge of the pavement. Heroic Corinthian columns and curved niches, 
curved cornices, and a curved balcony weave their way through this choreographed 
architectural “performance”. 


Inside, the central oval leads, its curved walls not only containing the nave but also 
incorporating side altars and niches in concavities and convexities, creating a sense of 
fluidity and drama. Above, the dome rises to a cleverly lit coffered ceiling of 
interlocking ovals. 


Built nearly 25 years after the interior, the undulating facade of Borromini’s San Carlo alle Quattro 
Fontane captures a sense of movement — a quintessential characteristic of Baroque architecture. 
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“Once Borromini has bitten you, he never lets go.” 
Anthony Blunt 
British art historian (1907-83) 


Francesco Borromini 


Born in 1599 in Bissone, an Italian canton of Switzerland, Francesco Castelli 
changed his name to Borromini, his mother’s maiden name, when he was in his 
late twenties. He trained as a stonemason, like his father, and worked on 
Milan’s Gothic cathedral and St Peter’s in Rome before taking up architecture 
in 1633. 


For the studious, spartan, and solitary Borromini, architecture became a 
matter of life and death. When a worker disfigured slabs of stone at a church he 
was renovating, Borromini had the man beaten so brutally that he died. Bernini 
said of Borromini that he was never content, wanting to “hollow out one thing 
inside another, and another inside that without ever getting to the end”. 


Although Borromoni was later recognized as a truly great architect — 


wedding Classicism to passion, experimentation, movement, complex 


geometry, and subtle sensuality — many considered him to have been mentally 
ill when he committed suicide in 1667, while at the height of his creative 
powers. 


Chapel of the Holy Shroud 


Built in 1668—94, the stunningly dramatic circular Chapel of the Holy Shroud in Turin 
was designed by the Theatine priest, architect, and mathematician Camillo-Guarino 
Guarini, who was clearly influenced by Borromini and Bernini during his early years 
in Rome. Reached from the top of a flight of black marble stairs from the apse of 
Turin Cathedral, the chapel is clad in lustrous black marble, at once theatrical and 
funereal. At its centre is an exuberant black and gold altar holding a glass case for the 
Holy Shroud - the linen cloth inexplicably imprinted with an image of a man, 
believed by many devout Christians to be Jesus. Patterns of diffused daylight shine 
down on the altar from the windows in the lantern, which rises in a series of 
ingeniously constructed tiers from the dome. 


One of the four books that Guarini wrote on mathematics, Euclides Adauctus, is an 
early treaty on descriptive geometry, or how to represent three-dimensional objects 
and spaces in two dimensions. It was this skill, together with his studies of Moorish 
architecture in Spain, that allowed him to model the dome with such imagination and 
precision. Guarini's genius was to encase the Holy Shroud beneath a dome of 
unparalleled sophistication. 
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The dome of the Chapel of the Holy Shroud — which is topped by an extravagant lantern — was 
severely damaged by fire in 1997, but has since been restored to its former glory. 


Santa Maria della Salute 


Baroque style had spread rapidly from Rome by the time Baldassare Longhena won a 
competition to design the church of Santa Maria della Salute in Venice in 1630, 
following the city's recovery from a plague that killed a third of its population. Set on 
Punta della Dogana, a triangular plot of land at the entrance to the Grand Canal, his 
great octagonal church was begun in 1631 and completed in 1687. Supported by 
thousands of wooden piles, it is dominated by a massive main dome, buttressed by 16 
volutes in the form of stone scrolls mimicking waves. A second dome and twin bell 
towers give the church a Byzantine feel. The entrance is through a triumphal Roman 
gateway in gleaming white marble, with a statue of the Virgin Mary on the pediment. 
Looking across the Grand Canal to the Piazza San Marco and Doge's Palace, the new 
church was the crowning achievement of Baroque architecture in Venice. 


The Counter-Reformation 
encourages new forms of art. 


Opera and theatre 
flourish in Italy. 


Sculpture flowers with 
Michelangelo and 
Bernini. 


Renaissance certainties 
are questioned. 


“I have created a church in the form of a rotunda, a work of new invention.” 


Baldassare Longhena 


Beyond Italy 


In 1712, an outbreak of plague devastated Vienna. Holy Roman Emperor Charles VI 
decreed a church to mark the plague’s passing. This was Karlskirche, built in 1715-37 
and dedicated to the same St Charles Borromeo who lent his name to Borromini’s 
church in Rome. Johann Bernhard Fischer von Erlach, court architect to the Habsburg 
Empire, had trained in Bernini’s workshop. A well-travelled man, in 1721 he 
published A Plan of Civil and Historical Architecture, one of the first books to study 
architecture in a broad geographical context. Karlskirche, although Baroque, draws on 
architectural influences from ancient Greece and Rome, and also from contemporary 
Paris and London. This makes it highly theatrical, an exhibition of Von Erlach’s 
favourite architecture from the outside, while gloriously golden Baroque within. 


Such was the allure of the Baroque that this most Catholic of styles made 
architectural converts across Protestant Europe. The Frauenkirche, built in 1726—43 in 
Dresden, was an exquisite Baroque church designed by the city architect George 
Bahr. This was a Protestant house of prayer, and its pulpit, rather than altar, sits in the 


centre of the church, beneath a daringly tall, bell-shaped dome crowned with an 
elongated lantern symbolizing the dissemination of light and reason. This focus on the 
pulpit reflected the importance given to preaching in Protestantism. 


In 1945, in the closing stages of World War II, Dresden was firebombed by the 
British RAF and the Frauenkirche was reduced to rubble. Although the post-war 
Communist authorities planned a car park for the site, local people had gathered and 
catalogued stones from the church and, between 1994 and 2005, it was rebuilt 
faithfully, complete with organ. 


In Dresden's Frauenkirche, a jewel of German Baroque, the pulpit sits under the central dome, 
protruding into the nave and flanked by twin flights of steps leading up to the altar beyond. 


English Baroque 


England was another Protestant country where Baroque flourished for a brief spell 
and in a style very much its own. The leading proponents were English architects 
Christopher Wren, John Vanbrugh, and Nicholas Hawksmoor. The substantial 
rebuilding required after the Great Fire of London in 1666, gave Wren and 
Hawksmoor scope to design many new churches in the capital, including St Paul's 
Cathedral, built by Wren between 1666 and 1710. Its dome, perhaps the greatest of 
Baroque domes, consists of an outer lead-encased timber dome, an inner masonry 
dome, and a brick cone between the two to support the lantern tower and cross. 


In 1699, Hawksmoor, who had been trained by Wren, was asked by John 
Vanbrugh, who had been a soldier, merchant, and playwright before becoming an 
architect, to help him with his first commission — the construction of Castle Howard, 
in Yorkshire, UK, for the third Earl of Carlisle. Vanbrugh and Hawksmoor fashioned 
a supremely grand country house on a palatial scale, complete with a dome that 
encapsulates the English Baroque. Although most of the building’s exterior and its 
opulent interior had been finished by the time of Vanbrugh’s death in 1726, it was not 
completed until 1811. Less ornamental than its European counterparts, Castle 
Howard’s style was nevertheless dramatic, adorned with historical references. 
Vanbrugh went on to design Blenheim Palace, in Oxfordshire, also in the Baroque 


style. 


Castle Howard’s vast size, richly decorated facades, and dome over the central hall marked a new 
level of extravagance for England’s grand country houses. 


“Van’s genius, without thought or lecture, is hugely turn’d to architecture.” 
Jonathan Swift 
Anglo-Irish satirist (1667-1745) on playwright-turned-architect John Vanbrugh 


Bizarre and ostentatious? 


European Baroque architecture fell out of fashion as a taste for Classical design 
emerged from around 1715. Baroque’s exuberance appeared excessive to a new 
generation of architects looking to ancient Rome rather than 17th-century Rome for 
precedent and inspiration. 

During the 18th century, the word “baroque” came to mean bizarre, over-ripe, and 


ostentatious. Indeed, the term itself is derived tenuously from the Portuguese barroco, 
meaning an imperfect or ill-formed pearl, or the Latin baroco, meaning bizarre and 


uselessly complicated. However, in 1888, Swiss art historian Heinrich W6lfflin first 
identified Baroque as a distinct artistic style and the term slowly worked its way into 
favour, as did the re-evaluated architecture of this era of deeply held beliefs, 
powerfully expressed passions, and superb artistry and craft. 


“Baroque ended ... by escaping from reality into a world of illusion.” 
Kenneth Clark 
British art historian (1903-83) 


See also: The column * The dome * The Renaissance * Mannerism * Latin American 
Baroque * Rococo * Reviving the past ° Sensationalism 


EMOTION, GRIEF 
ECSTASY, AND FAITH 


LATIN AMERICAN BAROQUE 


pal 


IN CONTEXT 
FOCUS 


Colonial Catholic church architecture 


BEFORE 


1584 Italian architects Giacomo Barozzi da Vignola and Giacomo della Porta 
design the first Baroque church, Chiesa del Gesù in Rome. 


AFTER 


1924 Chilean architect Ramos Correas designs the Spanish Colonial Revival-style 
Banco Hipotecario office building in Mendoza, Argentina. 


1955 Work begins on Brazilian architect Benedicto Calixto Neto’s Basilica of Our 
Lady in Aparecida, Brazil; it is a fusion of Neo-Romanesque and Baroque styles. 


1970 The Baroque-influenced Roman Catholic Cathedral of Brasilia, Brazil, is 
dedicated; it was designed by Brazilian architect Oscar Niemeyer. 


In 1540, Pope Paul III gave his approval to the new Society of Jesus, whose members 
became known as Jesuits. They were the missionary arm of the Counter-Reformation, 
the Catholic Church’s response to the Protestant Reformation. One unexpected 
consequence of this movement would be the creation of a new interpretation of 
Baroque architecture in the New World. 


Jesuits bring European 
Baroque style to Latin 
American churches. 


The style incorporates 
influences from Italy, Spain, 
and Portugal. 


Local architects introduce their 


own interpretations. 


Decoration often incorporates 
elements of indigenous 
peoples’ beliefs. 


Building new churches 


By 1549, Jesuits from Portugal were preaching and teaching in Brazil and within a 
few years they could be found at work across Latin America. They built their 
churches in creative variants of the Baroque style seen in Italian, Spanish, and 
Portuguese architecture. Jesuit Baroque would set the tone for civil as well as 
ecclesiastical architecture in Latin America for generations. 


Many of the more ambitious Jesuit churches were built over several generations, so 
their style is rarely purist. For example, work on the Church of the Society of Jesus in 
Quito, Ecuador, started in 1605 but was not completed until 1765. The Jesuits had 
brought with them a design from Rome but, over the next 160 years, many others 
contributed to the church’s construction. The Jesuits were ordered out of Spanish 


South America in 1759, but when their successors returned in 1850, they lavished 
attention on the interior of the church. 


The result is a work of gilded richness, with Mudejar (Moorish) and 
Churrigueresque influences mixed with local plant motifs and ancient Ecuadorian 
symbols. The church’s dramatic facade features the same style of columns that 
Bernini used in his baldachin (altar-covering canopy) beneath the dome of St Peter’s 


in Rome. 


Churrigueresque style 


Spanish architect and sculptor José Benito de Churriguera (1665—1725) never 
set foot in Latin America, but his influence abounds in many of its churches. 
His style in Spanish churches was frequently exuberant and lavish; he 
abandoned artistic restraint to a degree that almost overwhelms the observer, 
using a Baroque style fused with earlier Mudejar and Renaissance detail. 


Since Churrigueresque style was not fixed, it was open to interpretation by 
local architects and artisans. In Latin America, Churrigueresque design could 
be riotous, with facades, altars, and shrines smothered in spiralling, Solomonic 
columns wrapped in twisting vines, and every surface laced with florid carving 
and gilding. The front facade of the Cathedral Basilica of Zacatecas, Mexico, 
often described as lace carved in stone, is a glorious example of this ultra- 
Baroque style. In the early 20th century, California Churrigueresque was 
developed in San Diego, San Francisco, and Los Angeles. 


The front facade of Zacatecas Cathedral in Mexico features motifs of angels and plants, 


together with carvings of the apostles. 


Cuzco and beyond 


The cathedral of Cuzco in the Peruvian Andes was rebuilt in Baroque style in the 
1650s, possibly by Flemish Jesuit Juan Bautista Egidiano who designed the similarly 


styled Jesuit Church of the Society of Jesus nearby. The cathedral rose from the ruins 
of the Inca temple of Kiswarkancha, destroyed by Francisco Pizzaro’s conquistadores. 


Cuzco’s cathedral set the tone for many other major Spanish-American churches 
with its essentially plain exterior but highly ornate facade set between substantial bell 
towers. Crowned with a dome over the crossing of the nave and transepts, its interior 
is adorned with highly decorated altars exhibiting Baroque and indigenous decorative 
design, including Incan religious symbolism. 


ED TA TT R A 


The Baroque-inspired facade of Cuzco’s cathedral has highly ornate reliefs around the main 
doorway framed by plain stonework each side. 


Enduring tradition 


The Baroque tradition, with many local variations, endured for centuries in churches 
as diverse as Our Lady of Pilar in Ouro Préto, Brazil (built between 1712—1848); the 
Cathedral of Zacatecas, Mexico (1752-1841); and the Capilla del Pocito in Mexico 
City (1777—91), designed by Mexican architect Francisco Guerrero y Torres. Their 
compelling designs speak of a religious culture shot through with local customs, 
beliefs, and crafts. 


See also: The column * The dome * Moorish architecture e Romanesque * Mountain 
cities * The Renaissance * Baroque * Spanish Colonial revisited 


GLORIOUSLY 
SPONTANEOUS 
DECORATIONS 


ROCOCO 


| IN CONTEXT 


FOCUS 


| Exuberant, ornate designs 


BEFORE 


| 1717 French artist Antoine Watteau finishes The Embarkation for Cythera, whose 
lyrical style inspires Rococo art. 

1723 Juste-Auréle Meissonier, chief architect to French king Louis XV, publishes a 
| 
| book of decorative designs setting the tone for Rococo. 


| AFTER 


1776 Swiss-born stucco artist Paolo Lafranchini dies. He and his younger brother 
Filippo are famed for their Rococo ceilings in the great Palladian houses of Ireland. 


| 1800 The stricter lines and symmetry of Neoclassicism have replaced Rococo in 
France. 


1890—1910 Art Nouveau, heavily influenced by Rococo, spreads first across 


| Europe, then around the world. | 


For French aristocrats weary of formal Baroque grandeur at Louis XIV's Palace of 
Versailles near Paris, Rococo offered a heady freedom. By 1715, when Louis XV 
succeeded Louis XIV, the style was emerging in art, and it spread to architecture in 
the 1730s. In France, Rococo expressed gaiety, femininity, and a certain decadence 
but, in the hands of Bavarian architects, it defined some of the most unexpectedly 
spiritual spaces. 


Rococo began as a style of interior decoration, its name a play on rocaille (stone), 
referring to the pebble work found in grottoes, fountains, and follies, and coquille 
(shell), the ornamental shell patterns accompanying rocaille. These motifs and many 
more feature in Rococo interiors, though far fewer exteriors; the Heiblinghaus, a 


townhouse in Innsbruck, Austria, whose facade is “iced” with stucco shells and other 
ornaments, is a notable exception. 


French 
aristocracy want 
more “light-hearted” 
decor in their houses. 


Louis XIV's Baroque is 
thought too heavy. 


Bavarian 

architects and 
stuccoists collaborate 
on church interiors. 


A wealth of new 
decorating talent 
emerges across Europe. 


Rococo interiors 


Among the best-known French Rococo interiors are those of the Hótel de Soubise, 
Paris, created between 1735 and 1740 by French architect Germain Boffrand and 
French painter and sculptor Charles-Joseph Natoire. The new style was all curves and 
counter-curves of playful plasterwork based on the letters S and C, with pastel 
colours, gilded foliage, plaster cherubs, and mirror after mirror creating sparkling 
effects in sunlight and candlelight. 


The Catherine Palace near St Petersburg, Russia, was rebuilt with a Rococo interior by Russian- 
Italian architect Francesco Bartolomeo Rastrelli between 1751 and 1756. 


Bavarian interpretation 


Embraced by architect-craftsmen in Catholic Bavaria, Germany, Rococo style was 
charged with religious fervour. From 1737 to 1747, father and son Joseph and Franz 
Xaver Schmuzer sculpted an interior crowded with cherubs at the medieval church of 
the former Rottenbuch Abbey. There, the plasterwork of the ceiling and walls curls 
and flows in such a way that it is hard to say where the walls end and the ceiling 
begins. Between 1745 and 1754, brothers Dominikus and Johann Baptist 
Zimmermann created the Wieskirche, a joyous, cleverly light-filled place of worship 
at the foot of the Bavarian Alps. The church is Baroque outside and Rococo inside — 
gold and white offset by reds and blues, featuring painted biblical figures that are 
more companion-like than the awe-inspiring figures of Baroque. 


In Munich, the Amalienburg pleasure palace and hunting lodge, created by 
François de Cuvilliés between 1734 and 1739 in the grounds of Nymphenburg Palace, 
is quite restrained on the outside but houses perhaps the finest sequence of secular 
Rococo interiors. Its fairytale hall of mirrors glories in stuccowork by Johann Baptist 
Zimmermann, wood carving by Joachim Dietrich, and paintings by Joseph Pasqualin 
Moretti. 


Antonio Francisco Lisboa 


The son of a Portuguese architect father and an enslaved African mother, 
Antonio Francisco Lisboa was born near Ouro Préto, Brazil, in either 1730 or 
1738. He developed into a fine stone carver and an architect. His masterpiece 
is Ouro Préto’s church of Sao Francisco de Assis, a late Baroque church with 
an undulating Rococo interior set behind a concave facade, unusual twin 
circular towers, and a sumptuously modelled door frame. Lisboa designed both 
the structure of the church and the carved decorations of its interior. 


Born with a degenerative disease, Lisboa worked with tools strapped to his 
arms after he lost his fingers. He also lost his toes and, eventually, his sight. 


Known as Aleijadinho (“Little Cripple”), he continued to work until it was 


impossible to do so, and died in 1814. 


The interior of Lisboa’s Sao Francisco de Assis church includes a bright, painted ceiling 
by Brazilian artist Manoel da Costa Ataide. 


See also: Baroque * Classicism * Russian Empire * Art Nouveau * Reviving the past 


A BEAUTIFUL AND 
PROPORTIONAL 
SIMPLICITY 


CLASSICISM 


IN CONTEXT 
FOCUS 


Restoring restraint 


BEFORE 
447 sce Work begins on the Parthenon, a Doric temple in Athens, Greece. 


1st century Bce The Roman architect Vitruvius writes his 10-volume De 
architectura (On architecture). 


1540-80 ce Andrea Palladio follows the principles of Vitruvius in his design of 
Italian villas. 


AFTER 


1922 The Lincoln Memorial in Washington, DC, is completed to Henry Bacon’s 
design in the style of a Greek Doric temple. 


2002 British architect John Simpson’s extension to the Queen’s Gallery in London, 
UK, features an imposing Doric entrance portico. 


Inspired by the work and writings of 16th-century Italian architect Andrea Palladio, 
who drew on the aesthetic principles of ancient Rome, Classicism spread to other 
parts of Europe. It reached Britain in two waves. English architect and artist Inigo 
Jones paved the way in the 17th century, applying the precepts of Palladio's J Quattro 
Libri di Architettura (The four books of architecture) in projects such as the 
Banqueting House in Whitehall, London. While the English Civil War (1642-51) 
curtailed the movement’s initial progress, Palladianism re-emerged in Britain in the 
early 18th century. Its simplicity appealed to a nation that had ousted the Catholic 
Stuart monarchy in the Glorious Revolution of 1688, and which now reacted against 
the perceived excesses of the Baroque. Palladian Classicism, often derived from 
literary sources, gave way to archaeologically correct Neoclassicism later in the 
century, as architects became acquainted first hand with ancient monuments. 


“An excess of ornament is in all cases a symptom of a vulgar or degenerate taste.” 
Robert Smirke 


Unpublished treatise on architecture, c. 1815 


Symmetry and proportion 


In 1714, George, Elector of Hanover, a Protestant, was crowned king of Great Britain 
and Ireland. His son, grandson, and great-grandson (all Georges) succeeded him in the 
so-called Georgian era that ended in 1830 and has become firmly associated with 
Palladian and Neoclassical architecture. Between 1715 and 1725, Scottish architect 
Colen Campbell published Vitruvius Britannicus — a catalogue of engravings of great 
houses that explored how the principles of symmetry and proportion outlined by the 
Roman architect Vitruvius were applied. 


Campbell's patron, Richard Boyle, the Anglo-Irish 3rd Earl of Burlington, had 
greatly admired Palladio's houses in northern Italy while he was undertaking the 
Grand Tour, the extended trip around Europe's sites of antiquity pursued by wealthy 
young men at the time. He set out to promote the movement. Architects began to 
apply the elemental simplicity and geometric perfection of Palladian villas to grand 
town and country houses and then to elegant terraced housing in Bath, Edinburgh, 
Dublin, and elsewhere. 


Dormer windows Chimneys that 
extend in a row 
back over a 


hipped roof 


Balustrade 
or parapet 


Brick or 


stone facade The piano nobile, 


the grand first 
floor for the main 
Ieception rooms 
of larger houses 


Tall, symmetrical 
windows in strict 
geometrical 
patterns 


Front doors often 
set to the side, with 
decorative arched 
windows (fanlights) 
above them 


Protective iron 
railings fronting 

a lower area and 
basement kitchen 


Features typical of Georgian terraces include Classical geometrical symmetry, high-ceilinged 
rooms at ground and first floor level (often lower on floors above), plus attics and basements. Many 
had brick or stone facades, although later Regency homes might have stucco (plaster) rendering. 


Bath's Royal Crescent 


In 1725, John Wood the Elder, a 21-year-old self-taught architect, drew up a grand 
plan for the extension of his home city, Bath, famed for its hot water spas and Roman 
past. Classical streets would be built by speculators, including Wood himself. Wood's 
masterpiece was the Circus, a circle of houses reflecting his fascination with the 
Colosseum and Palladian design. His son, John Wood the Younger, completed the 
Circus before turning his hand to the Royal Crescent, built between 1767 and 1774. 
Both featured varied homes set behind an imposing and regular Palladian facade of 
honey-coloured Bath stone. The Royal Crescenet, however, was a great curving 
terrace of 30 houses paced out by 114 tall Ionic columns rising from the heightened 
first floor (piano nobile), and overlooking lawns and trees, as if each home was a 
portion of some grand Georgian country house. 


Rather than the rich decorative detailing of the Circus, Wood the Younger favoured 
a facade of strict geometric proportions. This meant a sustained rhythm of columns, 
high symmetrical sash windows, and a balustrade at the top, behind which were 
dormer windows to attic floors, with pitched tiled roofs and clusters of chimneys 
above. At street level, wrought iron railings fronted small courtyards with basement 
kitchens and sculleries behind them. All main rooms had high ceilings, cornices, and 


tall windows but, as in the Circus, the brick backs of the crescent’s stone-faced 
buildings revealed the different scales and plans of individual houses. 


Bath’s Royal Crescent, the epitome of Georgian elegance, gained its “Royal” prefix after Prince 
Frederick, second son of George III, stayed there in 1795. 


The stately style travels 


James Craig, a 26-year-old Scottish architect, won a competition held in 1766 for the 
design of Edinburgh New Town. Craig’s plan for a simple grid of streets led to one of 
the finest 18th-century city developments in the world. Grand new city squares were 
also built in Dublin at this time. Their discreetly different doorframes and fanlights 
enlivened their plain Georgian facades, which often concealed opulent Rococo and 
Neoclassical interiors. 


Across the Atlantic, Georgetown (now part of Washington, DC) was developed 
from the 1750s, with long residential streets lined with Georgian houses, some built as 
terraces. Like their British counterparts, they remain among the American capital’s 
most desirable homes. 


British property developers played a key role in the creation of new Georgian city 
streets and squares in the 18th century and the early decades of the 19th century. 
Among the most successful in Regency London was James Burton who financed the 
large, white, Neoclassical terraced buildings around Regent’s Park. Designed by John 
Nash and Burton’s son, Decimus, their style furthered the illusion of rus in urbe 
(“countryside in the city") that John Wood the Younger had shaped in Bath. 


“The aim of Classical architecture has always been to achieve a demonstrable harmony of parts.” 
John Summerson 


British architectural historian (1904—92) 


John Nash 


A 


Born in London in 1752, John Nash trained with the Palladian architect Robert 
Taylor before setting up shop as an architect developer. When his early 
Classical projects in Bloomsbury, London, failed to find tenants, leaving him 
bankrupt, he escaped to Wales. 


In 1797, Nash went back to London and began to work with talented 
assistants including Augustus Charles Pugin and Decimus Burton, whose 
father James was a dynamic property developer. Working for the Prince 
Regent (the future George IV) and James Burton, Nash designed Regent’s Park 
in London and the picturesque white-stucco Neoclassical terraces around the 
park, as well as Buckingham Palace, Regent Street, The Mall, the Theatre 
Royal Haymarket, and Marble Arch. Further projects included country houses, 
churches, ideal villages, and, from 1815, the Royal Pavilion in Brighton, a 
seaside pleasure dome for the Prince Regent. Later, overrunning project costs 
made Nash less popular, and he retired to the Isle of Wight where he died in 
1835. 


Authentic detail 


The rediscovery of ancient Classical buildings, especially those of Greece, 
increasingly informed Neoclassical design. Systematic excavations in 1738 at 
Herculaneum, Italy, and in nearby Pompeii a decade later had revealed perfectly 
preserved Roman buildings. From the mid-18th century, the Ottoman Empire granted 
greater access to Greece, and British architects James “Athenian” Stuart and Nicholas 
Revett travelled there to measure and draw Greek monuments in precise detail. In 
1762, they published The Antiquities of Athens and Other Monuments of Greece, 
which became a major source book for Neoclassical architects. 


Italian architect Andrea Palladio designs buildings that 
emphasize Classical Roman symmetry and proportion. 


English architect Inigo Jones brings his ideas to 
Jacobean England, creating a new Anglo-Palladian style, 
but the Civil War interrupts its progress. 


Rejecting the ornate Baroque style associated with 

Roman Catholicism, early 18th-century British architects 
revive Palladianism, embracing its Classical simplicity 
and geometric perfection. 


Influenced by new research into Roman and, especially, ancient 
Greek architecture, Neoclassicism becomes the dominant 
architectural style of Georgian Britain. 


Neoclassicism is also notable in France, Prussia, Bavaria, 
and Russia, as well as the US, where it remains the prevailing 
style for public buildings until the 1930s. 


Symbol of power 


The pure lines and powerful forms of ancient Greek design appealed to European 
kings and emperors, American bankers, and plantation owners alike. William 
Strickland’s striking Second Bank of the United States in Philadelphia, completed in 
1824, was modelled on the Parthenon, as was Bavarian king Ludwig I‘s Walhalla hall 
of fame (1842), near Regensburg, Germany, by Leo von Klenze. The British 
Museum, designed by Robert Smirke and built between 1823 and 1852, has an 
imposing colonnade of 43 Greek Ionic columns, while Berlin’s Altes Museum by 
Karl Friedrich Schinkel, which opened in 1830, has Greek Ionic features. 


In 1806, French emperor Napoleon Bonaparte, opting for the grandeur of ancient 
Rome, commissioned architect Jean-Francois Chalgrin to design the Arc de Triomphe 
in Paris. Chalgrin based his design on the Arch of Titus, built in Rome in the Ist 
century cE, but made it more than three times the size. 


For well over 100 years, Classicism represented the societal and governmental 
values of countries as different as Britain, France, Prussia, Russia, and the US, where 
its influence persisted well into the 20th century. In an era of war and revolution, 


Classicism produced grand, elegant buildings that appeared impeccably civilized and 
still do today. 


See also: The column * The arch * The dome * Palladianism * Baroque * Architectural 
design * Statement architecture « Postmodern Classical * Classical Revival 


Sa 
THIS MONUMENT 
MUST REMAIN FOR 

AN ETERNITY 


RUSSIAN EMPIRE 


IN CONTEXT 


FOCUS 
The evolving imperial style of St Petersburg 


BEFORE 
1733 The cathedral of St Peter and St Paul is built in Petrine Baroque style. 


1754-62 The Elizabethan Baroque Winter Palace is built to a design by Italian 
architect Francesco Bartolomeo Rastrelli. 


1801-11 The Neoclassical Cathedral of the Virgin of Kazan is constructed. 


AFTER 


1820-38 The church of St Nicholas, designed by Russian architect Avraam 
Melnikov, is built in Late-Empire style. 


1866 The Russian-Byzantine style Church of Dmitry Solunksy is completed. 


1941 Designed by Russian architect Noi Trotsky, the Stalinist Classical House of 
Soviets is completed. 


In the 18th century, the city of St Petersburg was no stranger to Baroque style, with 
fine examples of both Petrine (favoured by Russian tsar Peter the Great) and 
Elizabethan (built in the reign of Empress Elizabeth) buildings. Then in 1806, Tsar 
Alexander I commissioned Andreyan Zakharov to rebuild Peter the Great’s 
Admiralty, the most important building in St Petersburg. The Admiralty represented 
the power of the Russian navy and the imperial ambitions of Russia’s absolute 
monarchs. Zakharov did not disappoint. When completed in 1823, the New Admiralty 
boasted a Neoclassical facade 407 m (1,335 ft) in length, measured out in a series of 
massive Doric porticos. Its arched central gateway supports a tower wrapped with 28 
Ionic columns and capped by a golden spire soaring 73 m (240 ft) into the St 
Petersburg sky. 


In the 1780s, Zakharov had been a pupil of Jean-Francois Chalgrin in Paris; 
Chalgrin had designed the Arc de Triomphe and was a former student of Etienne- 
Louis Boullée. Zakharov was clearly influenced by Boullée and his contemporary, 
Claude-Nicolas Ledoux, another French pioneer of a pared-back and hugely 
monumental Neoclassicism. 


Imperial might 


Zakharov’s vast New Admiralty building captured the maritime and martial spirit of 
Russia’s capital and played magnificently with both winter and summer light. The 
former was reflected from snow, and the latter dazzled during the “white nights” of 
June and July when the sun never quite sets. 


In 1812, midway through the New Admiralty’s construction, the French emperor 
Napoleon invaded Russia and seized Moscow, which was set alight by the Russians in 
defiance. The Russian winter then forced the hungry, under-supplied, and poorly-clad 
French army to retreat. Subsequently, the Russian Empire grew and, as it did, its 
architecture became ever grander. 


General Staff Headquarters 


In 1819, Russian-Italian architect Karl Ivanovich Rossi began work to remodel and 
reconstruct army buildings opposite the Winter Palace in St Petersburg. The work 
took a decade to complete and resulted in the mighty General Staff Headquarters, an 
appropriately imperious monument to Russia’s military power and ambition. 


The four-storey, yellow-ochre and white building is punctuated by Corinthian 
columns raised above its rusticated base and extending along its length. It stretches 
580 m (1,900 ft) in a great curving sweep around the south side of Palace Square. The 
magnificent tripartite central arch is adorned with bas-reliefs of military figures and 
wreaths. 


St Petersburg’s grand imperial buildings hid the wretched poverty in much of the 
city, promising a brighter future than tsars or later Communist commissars were able 
or willing to shape. 


horse war chariot bearing Nike, the ancient Greek winged goddess of victory. 


“A gem of world culture and Russia’s most European city.” 
Valentina Matviyenko 
Governor of St Petersburg (1949—) 


Peter’s city 


Founded at the mouth of the Neva River by Peter the Great in 1703, St 
Petersburg was built out into the estuary from the site of a Swedish fortress 
after Russia gained territory from its Scandinavian rival in the Great Northern 
War (1700-21). Peter called his new city Sankt-Pieter-Burch. Modelled on the 
Dutch city of Amsterdam, its radiating streets criss-crossed by canals earned it 
the name “Venice of the North”. The early city plan was largely the work of 
German architect and sculptor Andreas Schliiter and Swiss-Italian architect 
Domenico Trezzini. French architect Jean-Baptiste-Alexandre Le Blond 
introduced a Baroque-Rococo style of architecture. The building of the first 


phase of the city cost the lives of about 30,000 conscripts, convicts, and 


prisoners of war. 
St Petersburg became Russia's capital in 1712 and was finally supplanted by 


Moscow after the October Revolution of 1917. It was renamed Petrograd in 
1914, Leningrad in 1924, and St Petersburg again in 1991. 


See also: The column * The arch * Baroque * Classicism * Imperial legacy * 
Architecture of the Russian Revolution * Statement architecture 


THE 
INDUSTRIAL AGE 


1800-1903 


INTRODUCTION 


In 1710, Thomas Newcomen, a British ironmonger, built the first steam engine that 
could do a day’s work — pumping water out of tin mines. Considerably improved in 
the 1760s by James Watt, a Scottish inventor, the steam engine went on to drive the 
Industrial Revolution, which transformed the world from an agriculture society to an 
industrial one, beginning in Britain and then spreading overseas. 


The rise of the engineer 


Architects in Europe and the US began to organize themselves into professional 
bodies from the 1830s, with the aim of regulating the role and establishing accredited 
means of training. But the explosion of industry demanded new kinds of buildings, 
such as mills, railway stations, and factories that were often designed by engineers 
rather than architects. New materials and technical innovations, including a new type 
of steel that was both stronger and lighter, opened up exciting possibilities. Among 
the astonishing structures produced in London were Isambard Kingdom Brunel’s 
Paddington Station, covered by a triple arched roof of wrought iron and glass, and 
Joseph Paxton’s Crystal Palace, an enormous prefabricated glasshouse for the Great 
Exhibition of 1851. Later on, in France, Gustave Eiffel built his famous wrought-iron 
tower for the 1889 Paris Expo. 


Gothic Revival 


Eighteenth-century Classicism continued to reign in art and architecture, even 
influencing some industrial structures. Early steam engines, for example, were 
supported by iron frames in the style of Greek and Roman columns. However, a new 
style emerged to rival Classicism in the early 19th century — Gothic Revival, inspired 
by the great cathedrals of medieval Europe and characterized by pointed arches, 
finials, and turrets. It was championed in Britain by Augustus Welby Pugin, who 
designed Britain’s new parliament building in Gothic Revival style together with 
Charles Barry, and by George Gilbert Scott. 


Gothic Revival was embraced in Europe, parts of the British Empire, and in the US, 
where subgenres of the style included Carpenter Gothic (ornate wood-framed 


mansions) and Collegiate Gothic (particular to college campuses). In Germany, 
Ludwig II of Bavaria employed an eclectic mix of Gothic, Byzantine, and 
Romanesque elements in the castle he built at Neuschwanstein, the realization of a 
fantasy inspired by the operas of Richard Wagner. 


In search of a new idyll 


The spectacular achievements of architects and engineers notwithstanding, 
industrialization also led to exploitation, overcrowded slums, and soaring levels of 
pollution. The inhumanity of industrial societies was highlighted in the writings of 
German philosopher Karl Marx and British writers Charles Dickens and John Ruskin, 
among others. The answer for some of these critics was the rejection of mass 
production and the return to the craft tradition of making well-designed goods by 
hand, something that Gothic Revivalists had also promoted. This was a guiding 
principle of the Arts and Crafts movement spearheaded by British designer William 
Morris. It led to a generation of exceptionally well-made buildings across Europe and 
the US from the 1880s. 


In the 1890s, a new response to the evils of industrialization sprang up in Britain — 
the Garden City movement, an attempt to establish well-planned model towns in 
countryside within easy reach of cities. Related to the Arts and Crafts movement, and 
like the City Beautiful movement in the US, it wanted to improve the experience of 
urban living for ordinary people. Although the experiment was very limited, and the 
spacious houses were too expensive for the people it hoped to benefit, the Garden 
City movement influenced town planning in countries all over the world and 
continues to do so today. 


“New Art” 


The Arts and Crafts movement made some impact outside Britain and the US, but Art 
Nouveau (New Art), with which it was associated, had international appeal, quickly 
spreading beyond Belgium, where it emerged in the 1880s, and acquiring regional 
architectural identities. Each country gave the sinuous style with its vine-like lines its 
own name, such as Jugendstil (Young Style) in Germany, and Nieuwe Kunst (New 
Art) in the Netherlands. In the Spanish city of Barcelona, Catalan architect Antoni 
Gaudi took its botanical inspiration to a new level in the astonishing Sagrada Familia 
basilica. 


THE AGE OF 
MACHINERY 


THE INDUSTRIAL REVOLUTION 
—SS 


IN CONTEXT 
FOCUS 


Architecture and industry 


BEFORE 


1771 In Derbyshire, British inventor Richard Arkwright builds Cromford Mills, the 
first water-powered cotton mill, paving the way for factories. 


1830 In Manchester, British engineer George Stephenson builds Liverpool Road 
Station, the world’s earliest surviving railway terminus. 


AFTER 


1930-32 The Boots D10 pharmaceutical building, Nottingham — one of the earliest 
large-scale projects in the UK to use a reinforced concrete frame — is created. 


1946-52 The Brynmawr Rubber Factory in south Wales features a sophisticated 
design with concrete-shell roofs. 


Few transformations in human history were as radical as the Industrial Revolution, 
which spread across Europe from the late 18th century and North America in the 19th 
century. As Karl Marx and Friedrich Engels wrote in The Communist Manifesto 
(1848): “All fixed, fast-frozen relations, with their train of ancient and venerable 
prejudices and opinions, are swept away; all new-formed ones become antiquated 
before they can ossify." 


New technologies, new materials, and a desire for speed and profit threatened to 
make traditional architectural forms and construction methods outmoded. Whether 
designing industrial mills, expanding docks, or building railways, the engineers of the 
age displayed confidence and prowess. On the other hand, architects — with thousands 
of years of precedent and culture on their side — tended to resist the industrial tide and 
all it implied, including new types of buildings and civil engineering projects. 


Ironwork exposed 


In 1773, British architect Thomas Pritchard designed a cast-iron structure that remains 
a symbol of the Industrial Revolution — the Iron Bridge, near Coalbrookdale, UK, 
which was finished six years later. A single 31-m (100-ft) span carried the daring 
bridge, made by local ironmaster Abraham Darby III, across the River Severn. The 
bridge represented an astonishing leap into the future. Pritchard died while the bridge 
was under construction, while Darby was hit hard by the cost, but the bridge became 
famous. An engraving made of it by British painter Michael Angelo Rooker hung in 
the dining room of US president Thomas Jefferson's dining room in Charlottesville, 
Virginia. 

Engineers were unsure of quite how naked their new iron structures should be. In 
1831, British engineer Isambard Kingdom Brunel won a competition to design a toll 
bridge over the Avon, spanning the river where it winds through the Clifton Gorge 
near Bristol, UK. Brunel's design was for an iron suspension bridge, its main span of 
214 m (702 ft) hoisted 76 m (249 ft) above the river. The bridge was to be bookended 
not by exposed iron towers, but by monumental, stone-faced, Egyptian-style pylons 
(gateways), each crowned with a pair of sphinxes. Brunel assumed that public taste 
would shy away from an exposed and skeletal engineering structure; therefore, his 
original plan utilized giant stone sarcophagi to encase the suspension anchorages that 
held the bridge in tension on either side of the gorge. 


The inspiration for these Egyptological features came from drawings of an 
unexecuted design for Neva Bridge in St Petersburg, Russia, by French-born engineer 
Pierre-Dominique Bazaine — that Brunel had seen in a French technical publication. 
Egyptian design had become fashionable in France following Napoleon's military 
expedition to Egypt in 1798—1801, and was also popular in Britain after Nelson's 
naval victory over France at the Battle of the Nile in 1798. To add to the Clifton 
Suspension Bridge's artistry, Brunel commissioned British painter John Callcott 
Horsley to design cast-iron reliefs depicting bridge-building scenes that would be 
incorporated into the pylons. 


Work on the bridge began in 1831, but funding issues soon brought the project to a 
halt. After another false start in 1835, construction began in earnest in 1862, by which 
time Brunel was dead. Before he died, he had simplified the pylons' design so that 
instead of being finished in stone, the brickwork was left exposed, while the Egyptian 
styling became more abstract than literal. Brunel's design was further revised by 
British railway engineers William Henry Barlow and John Hawkshaw, who 
reinforced and widened the girders carrying the carriageway and strengthened the two 
weight-bearing suspension cables. The bridge was finally opened to the public in 
December 1864. 


a 


a 


Egyptian ornamentation adorned Brunel's original design for the Clifton Suspension Bridge, as 
seen in James Bulwer's artist's impression, c. 1832. 
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The Clifton Suspension Bridge, when finished, was starkly industrial in style, its road supported 
by three wrought iron chains on each side. 


“I am opposed to ... rules ... in the construction of bridges lest the progress of improvement 
tomorrow might be embarrassed, or shackled, by ... the prejudices or errors of today." 


Isambard Kingdom Brunel 
Letter, 1848 


Rail and steam 


In 1833 — while work on the Clifton Suspension Bridge was on hold — Brunel had 
been appointed civil engineer of the Great Western Railway, which aimed to construct 
a main line from London to Bristol. During the eight years it took to build the railway, 
he also designed and built a wooden paddle steamer for the Great Western steamship 
company. Completed in 1838, SS Great Western could cross the Atlantic in 15 days. 
The company's goal was for passengers to board a Great Western train in London, 
travel by rail to Bristol, and steam on to the destination of New York City, US. 


The rapid spread of communication technology supercharged the Industrial 
Revolution. In 1866, Brunel's steamship SS Great Eastern laid the first transatlantic 
telegraph cable. 


The need for 
industrial buildings 
presents a challenge to 
architects: should engineering 

be disguised and civilized, 
or placed in full 
public view? 


Engineers play an 

increasingly central role 

in construction, challenging 
the art of the architect. 


» 
Oy 


Architectural craft methods 
are threatened by cheaper, 
faster industrialized 
techniques 


New communication 
technology enables new ideas 
and styles to spread far 
and wide. 


Railways, 
steamships, and canals 
enable building supplies to 
be transported far from 
Source, so architects are 
no longer restricted to 
local materials 


The built environment 
becomes less coherent 
and more varied 


Paddington Station 


At the Great Western's railway terminus in London, Brunel designed Paddington 
Station as a permanent replacement for a temporary building that had opened in 1838. 
Completed in 1854, Brunel’s station represented a leap forward for engineering over 
conventional architectural design. The world's largest train shed roof at the time 
would consist of three heroic wrought-iron and glass arches — forming a central nave 
with aisles on either side that mimicked cathedral architecture. In total, the arches 
measured 73 m (240 ft) across and 210 m (688 ft) in length. 


Brunel's design had no grand public entrance. Passengers walked down ramps from 
street level directly into the giant train shed. Concerned that the public was not yet 
ready for pure engineering design, Brunel commissioned British architect Matthew 
Digby-Wyatt to refine the look of the station's ironwork. Yet in 1851, while the 
Paddington designs were still on the drawing board, visitors flocked in their millions 
to Hyde Park in London to see the Crystal Palace, a prefabricated structure, 
suggesting a growing public embrace of industrial architecture and engineering. 
Nevertheless, Wyatt added capitals to the cast-iron columns that supported 
Paddington's arched roof and wrought-iron arabesques to glazed screens. 


Paddington Station’s trio of arches ended in glazing interlaced with arabesque ironwork, as seen in 
this 1854 wood engraving from the Ilustrated London News. 


Civilizing industry 

In contrast to Paddington’s discreet public facade, an overt reference to Classical 
civilization was made in the exterior architecture of Euston Station in London. 
Designed in 1837 by British Classical architect Philip Hardwick, Euston Arch was a 
muscular Greek Doric propylaeum (gateway) 22 m (72 ft) in height that stood in front 
of a modest trainshed. Architecturally, the two structures appeared very detached 
from one another. 

The Industrial Revolution brought the architectural challenge of an array of new 
building types, from mills, factories, warehouses, and railway stations to department 
stores, wholesale markets, and offices. While engineering-led railway architecture — a 
huge intrusion into 19th-century life, towns, and landscapes — was initially dressed in 
deferential references to antiquity, industrial forms were increasingly left on display. 
An ancient and venerable order was yielding its place in a fast-paced world, to the 
background noise of steam-driven pumps, hammers, and locomotives. Architects had 
to respond to the demands of an era in which the certainties of Palladio, Vitruvius, 


and Egyptian monuments seemed suddenly outmoded. 


Back-to-back housing 


The mills and factories of Britain’s newly industrialized hinterlands required 
large workforces. Recruited from far and wide, rural people in their thousands 
moved to towns and cities from villages and farms. The solution to housing 
them was the construction of row after row of small, back-to-back, terraced 
houses. Built as cheaply as possible, mostly from red brick, these houses 
shared “party walls” on three sides, and windows were reserved for front — or 


street-facing — walls. Crammed into their sites, back-to-backs offered little in 
the way of privacy, ventilation, or sanitation, and diseases spread rapidly. In 
Edinburgh and Glasgow, multi-storey tenements were little better. 

After the passage of the 1875 Public Health Act, the building of new back- 
to-backs was progressively banned, although it continued in Leeds until the 
1930s. Some survive and are still lived in, while others have been restored as 


lessons-from-history tourist attractions. 


See also: Prefabrication e° Wrought iron * Reviving the past * Industrial aesthetics * 
Hi-tech 
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GOTHIC REVIVAL 
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IN CONTEXT 
FOCUS 


Challenging classical domination 


BEFORE 
1150—1450 Gothic is the dominant architectural style in late medieval Europe. 


1749—76 Strawberry Hill, Twickenham, UK, home of Horace Walpole, helps set a 
new fashion for Gothic architecture. 


AFTER 


1910—13 The Woolworth Building, New York City, designed in Gothic Revival 
style by American architect Cass Gilbert, becomes the world's tallest building. 


1978 British architect Giles Gilbert Scott finishes a new Anglican cathedral in 
Liverpool; it is a towering re-interpretation of Gothic design. 


A mix of literary, religious, and political factors prompted late-18th and 19th-century 
British architects to look back to the Middle Ages for inspiration. Published in 1764, 
British writer Horace Walpole's best-selling The Castle of Otranto, set in a haunted 
medieval castle and subtitled 4 Gothic Story, had caught the public imagination, 
sparking a trend for Gothic tales. To counter the Church of England's rising tide of 
low-church evangelicalism, high-church Anglicans extolled the glories of medieval 
cathedrals; several thousand churches would be built or restored in the 19th century, 
primarily in the Gothic Revival style. 


By the 1830s, powerful British political figures were also arguing that Neoclassical 
architecture was inappropriate for public buildings, because of its associations with 
the “dangerous” liberalism of the United States and the republicanism of France, 
where the style flourished after their revolutions. As a result, when the Palace of 
Westminster, home to the British Houses of Parliament, burnt down in 1834, the two 
styles recommended for its reconstruction were Gothic Revival or the early 


Renaissance architecture typified by English Elizabethan mansions, which was 
undergoing a minor revival. 


Architects in waiting 


Among the crowd of thousands watching the fire that destroyed the old Palace of 
Westminster on the night of 16 October 1834 were two architects — Charles Barry and 
the young Augustus Pugin. Barry entered the contest held soon afterwards to design 
the Palace's reconstruction, turning to Pugin for scholarly drawings of Gothic details 
that made his entry stand out from 96 other submissions. Barry's was judged the 
winning design but it was essentially classical with a veneer of Gothic styling that 
was inspired by the early 16th-century Henry VII Chapel of Westminster Abbey. In 
the eyes of the British public, however, their reconstructed seat of government would 
embody the aesthetic of the Gothic Revival. Its design proved a defining moment in 
the development of a national style forever associated with the reign of Queen 
Victoria. 


sie : 
E TEMP 


The Palace of Westminster has three contrasting main towers — the Victoria Tower, left, the 


Central Tower, and Pugin's Elizabeth Tower, housing the clock and its bell, Big Ben. 


*On comparing the Architectural Works of the last three centuries with those of the Middle Ages, the 
wonderful superiority of the latter must strike every attentive observer ...” 


Augustus Pugin 


Contrasts, 1836 


A monumental challenge 


The new Palace of Westminster, begun in 1840, was originally estimated to take six 
years and cost £724,986. Realized on a grand scale, it took 30 years to complete, 
costing well over £2 million. The original plans had been substantially revised to 
accommodate a new octagonal central hall and much taller towers. As its site beside 
the River Thames was muddy — quicksand in parts — a huge concrete raft had to be 
built before construction work could begin. The tallest of its three towers, the 98.5 -m 


(323 -ft) Victoria Tower, had to be further supported with thousands of wooden piles. 
The four-storey palace buildings finally included more than 1,000 rooms and over 120 
staircases connected by some 3.2 km (2 miles) of corridors, interspersed with 
courtyards. They were built mainly of brick, clad in sand-coloured Anston limestone 
from Nottinghamshire and South Yorkshire quarries. Cast-iron roof tiles were 
supported by a wrought-iron frame in place of wood. 


Decorative detail 


Barry’s design was a masterly blend of old and new, skilfully incorporating medieval 
buildings that had survived the 1834 fire, such as Westminster Hall. The Palace of 
Westminster’s ornate facade, peppered with Gothic windows and turrets, with three 
towers rising above it, extended almost 280 m (914 ft) along the northern bank of the 
Thames. From 1844 until his premature death eight years later, Pugin produced 
thousands of drawings for the detailing of the building inside and out — from the 
carved leek, thistle, shamrock, rose, fleur-de-lys, and portcullis symbols found 
throughout the palace to wallpapers, panelling, fabrics, hatstands, and window 
tracery. His decorative schemes for the interiors of the House of Commons, House of 
Lords, and other rooms and corridors were executed by a team of skilled craftsmen 
built up over several years. 


For many, Pugin’s finest contribution to Barry’s design was the clock tower, 
standing some 96 m (315 ft) tall, with its famous chiming clock and Big Ben bell. 
Finished in 1859 and later renamed the Elizabeth Tower, it is one of London’s best- 
loved landmarks. 


“I never worked so hard in my life for Mr Barry, for tomorrow I render all the designs for finishing 
his bell tower, and it is beautiful." 


Augustus Pugin 
Letter to John Hardman, 1852 


Popular legacy 


Work on the Palace contributed to the early deaths of both Pugin and Barry before the 
complex building was complete. By this time, under the influence of prolific 
architects such as George Gilbert Scott, the Gothic Revival style was evident in a host 
of pointed arches and pinnacles the length and breadth of Britain. The style also 
spread across Europe, the British Empire, and the US. In New York City, St Patrick's 
Cathedral, Trinity Church, and the huge unfinished cathedral of St John the Divine are 
all in the Gothic Revival style — as is Chicago's Tribune Tower, completed in 1925. 


In a North American style known as Carpenter Gothic (or Rural Gothic), which 
flourished in the 1840s—60s, ornate wood-frame mansions featured steeply-pitched 


roofs and pointed-arch windows, sometimes with stained glass. In the 1880s, 
Collegiate Gothic, another subgenre of Gothic Revival, became popular for North 
American university buildings. 


The fire that destroys 
much of the Palace of 
Westminster gives British 
architects the opportunity to 
showcase the Gothic 
Revival style. 


In Britain, literary, 
religious, and political 
factors fuel a nostalgia 
for medieval Gothic 
architecture. 


Gothic Revival becomes the hallmark style of 
Victorian Britain and spreads across the British Empire, 
Europe, and North America. 


Across the Empire 


One of the finest and most inventive buildings of the Gothic Revival is in Mumbai in 
India, which was then part of the British Empire. Originally called Victoria Terminus, 
but since 1996 the Chhatrapati Shivaji Terminus, it opened in 1887. The station, a mix 
of Italian Gothic and traditional Indian detailing, was the work of architect-engineer 
Frederick William Stevens, who had joined the public works department of the 
government of India in 1867. The terminus was the largest building yet constructed 
by the British in India. Stevens was influenced in part by George Gilbert Scott’s 
Midland Grand Hotel, completed in 1873 at London’s St Pancras train station, and the 
same architect’s unrealized 1872 competition drawings for the design of the 
Reichstag, Berlin, crowned by a central ribbed dome. 


The domed terminus reflects the Gothic Revival style, but Stevens commissioned 
students from the local school of art to design ornamentation inside and out, including 
wood carvings, decorative tiles, balustrades, and other details, which firmly root the 
sandstone building in its native India. 


Chhatrapati Shivaji Terminus, built in ornate Gothic Revival style as the headquarters of the 
Great Indian Peninsular Railway, is now the head office of India’s Central Railway. 


The architects’ houses 


British architects who worked in the exuberant Gothic Revival style also contributed 
to the rediscovery and refiguring of vernacular building (construction that reflected 
local materials and styles). One fine early example is Glebe Farm, Rampisham, 
Dorset, designed by Pugin for a local rector and completed in 1848. Aside from one 
traceried window, the architectural treatment of this stone house — now called Pugin 
Hall — is modest, its design and dimensions carefully tailored to its site and function. 
It is also notable for its “pinwheel” plan; a central hall gives easy access to all 
principal rooms on ground and upper floors. 


Though much admired by his peers, Pugin received little public acclaim. By 
contrast, Barry, who also designed and remodelled grand residences, including 
Dunrobin Castle in Sutherland and Highclere Castle in Hampshire, was knighted by 
Queen Victoria. A Royal Academician and Fellow of the Royal Society, Barry also 
received the Gold Medal of the Royal Institute of British Architects (RIBA). Soon 
after his death in 1860, a life-sized statue of him by Irish sculptor John Henry Foley 
was installed in the Palace of Westminster. 


Augustus W.N. Pugin 


Born in Bloomsbury, London, in 1812, Augustus Welby Northmore Pugin was 
the son of French-born architect and illustrator Auguste-Charles Pugin. Aged 
15, he designed furniture for Windsor Castle and, four years later, a set for the 
Royal Opera House. 


Pugin converted to Roman Catholicism in 1834 and went on to write 
influential treatises claiming that a society’s values were reflected in the 
quality of its architecture. He became the crusading force behind the Victorian 
Gothic Revival style, designing and supervising the building of Gothic 
churches, cathedrals, abbeys, schools, and houses. Pugin worked at a frantic 
pace and died aged 40 in 1852 following a nervous breakdown. He is buried in 
St Augustine’s, the church he designed beside his Gothic home in Ramsgate, 
Kent. 


Key works 
1836 Contrasts 


1841 The True Principles of Pointed or Christian Architecture 
1845 An Apology for the Revival of Christian Architecture in England 


See also: The dome * Gothic * Secular Gothic * Late-flowering Gothic * The 
Industrial Revolution * Wrought iron * Reviving the past 
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PREFABRICATION 
————————————Ay 


| IN CONTEXT 
| FOCUS 


Architecture as assemblage 


BEFORE 

| 1066 William of Normandy ferries three pre-assembled timber forts on board his 
ships when he invades England. 

| 1755 After a huge earthquake, the Baixa district of Lisbon, Portugal, is rebuilt using 
| pre-assembled wooden structures with stately facades. 

AFTER 


, 1872 A vast new market — Mercado Central de Santiago Chile — has a prefabricated 
cast-iron structure cloaked in Renaissance- and Neoclassical-inspired architecture. 


| 1946—48 More than 156,000 “pre-fab” houses are erected in Britain after the 
| widespread destruction of homes bombed during World War II. 


The prefabrication of structural components to be assembled elsewhere was not a 
novel concept in the 19th century. Stone or timber parts of various structures had been 
pre-cut and transported since Roman times. With the advent of the Industrial 
Revolution, however, prefabrication was employed on an ever-increasing scale, not 
least because new machines could shape, forge, and cast building materials with ease. 
From the 1830s, Britain was producing prefabricated farm buildings and bungalows. 
In an era of ambitious travel, exploration, and imperial claims to far-flung overseas 
territories, homes that could be flat-packed and stored in a ship's hold were now 
viable alternatives to pitching a tent or building a hut from local materials. 


A glass marvel 


In 1851, a striking example of prefabrication was assembled in London’s Hyde Park. 
The biggest glasshouse the world had ever seen, the Crystal Palace was built to house 
the Great Exhibition, the brainchild of Queen Victoria’s husband, Prince Albert. From 
May to October that year, six million visitors admired exhibits from Britain and 
around the world, ranging from mighty railway locomotives to the world’s largest 
diamond. The real marvel, however, was the exhibition hall itself, a spectacular 
structure assembled within 17 weeks, then dismantled when the exhibition ended and 
transported to Sydenham, some 13 km (8 miles) to the south. 


The Crystal Palace was designed by self-taught engineer and master gardener 
Joseph Paxton who, with less than a year to build the Great Exhibition’s giant venue, 
employed prefabrication on a scale previously unimaginable. On 11 June 1850, 
Paxton, who had previously built glasshouses for the gardens of Chatsworth House, 
Derbyshire, doodled a first rough sketch of his proposal on a piece of blotting paper, 
then put together detailed plans and costings within two weeks. 


Paxton’s idea received an enthusiastic welcome from the commissioners of the 
Great Exhibition, among them pioneering railway engineers Isambard Kingdom 
Brunel and Robert Stephenson, Thomas Donaldson, president of the Royal Institute of 
British Architects, William Cubitt, president of the Institution of Civil Engineers, and 
architect Charles Barry. A competition launched in March 1850, two months after the 
commission had been set up, had failed to find an architect for the exhibition building. 
All 245 entries, including 38 from overseas, were rejected on grounds of style or cost. 
Estimates of up to £300,000 had been proposed; by contrast, the estimated cost of 
Paxton’s revolutionary prefabricated design was £79,800 (£11m in 2022). 


The Crystal Palace occupied nearly 8 hectares (20 acres) of land in Hyde Park. Its structure was 
composed of 1,000 cast-iron columns supporting a network of 2,240 girders, framing 84,000 m2 
(900,000 sq ft) of glass. 


“(Crystal Palace] is a wonderful place — vast, strange, new and impossible to describe. Its grandeur 
does not consist in one thing, but in the unique assemblage of all things.” 


Charlotte Bronté 
British novelist (1816-55) 


Key components 


The Crystal Palace was a huge space — 563 m (1,848 ft) long, 139 m (456 ft) wide, 
and 41 m (135 ft) high, with a floor area more than six times that of Christopher 
Wren’s St Paul’s Cathedral. Prefabrication, however, enabled Paxton to keep costs 
down. His cast-iron column and beam system was modular, meaning that identical 
prefabricated sections could be erected easily, one after another. Because the frames 
were light compared with stone structures, there was no need for the heavy-duty 
excavations that would have wrecked the grass surface of Hyde Park. 


Chance Brothers glassworks near Birmingham produced 293,000 identical glass 
panes to fit into the frames, bringing them up to London by train and on to Hyde Park 
by horse and cart. They were a recently invented type of cylinder blown sheet glass 
and as large as Paxton was able to procure. A team of 80 workmen, using trolleys 
guided by wooden rails along the structure’s length, could install 18,000 panes of 
glass in a week. 


With some 5,000 labourers on site working to a precise plan and schedule, the 
Crystal Palace was erected within six months. There was even time to amend its 
design to preserve the stately elm trees that stood directly in the path of the building 
works. To enclose them, Paxton proposed timber and glass barrel vaults soaring 
above the main body of the double-height exhibition hall, which added to the 
grandeur of the Crystal Palace. Timber floors were laid, louvres were installed to 
allow hot air to escape, and unbleached calico shades hung to reduce glare and the 
heat of the sun. Under the direction of architect and designer Owen Jones, the 
ironwork of the interior was painted red, yellow, and blue, and exhibition stalls were 
covered in red or pink damask. To the designs of ingenious sanitary engineer George 
Jennings, penny-in-the-slot flushing public lavatories made their world debut. 


mm T n m 


A dazzling experience for visitors, the ue Palace orovided almost 92,000 m? (990,000 sq ft) of 
exhibition space for the display of 100,000 items. exhibition space. 


Lasting legacy 


A spectacular success, the Great Exhibition made a profit of £186,000 (£25m in 
2022), which was used to build London's Victoria and Albert, Science, and Natural 
History museums in South Kensington and endow scholarships and research. When 
the exhibition ended, the Crystal Palace was re-erected at its new Sydenham site on an 
even bigger scale. It served a multitude of purposes until 1936 when fire destroyed it. 


Although Paxton's great glasshouse was lost, its image had fired the imagination of 
architects and engineers worldwide. From 1851, a seed had been sown that, decade by 
decade, led to a resolved fusion — structural and aesthetic — of architecture and 
engineering. 


“A world which sees art and engineering as divided is not seeing the world as a whole.” 
Edmund Happold 
Structural engineer (1930—96) 


Joseph Paxton 


Born in 1803 into a farming family in Bedfordshire, UK, Joseph Paxton was a 
gardener, engineer, and architect. At the age of 20, he became head gardener at 
Chatsworth House, Derbyshire. There, he built the Great Conservatory, the 
largest glass building in Britain at the time. 


When one of Paxton’s staff at Chatsworth cultivated the giant Amazonian 
water lily (Victoria Regina, now V. amazonica), Paxton saw how his eight- 
year-old daughter Annie could stand on the lily pads — up to 1.5 m (5 ft) in 
diameter — without sinking. The strength of the lily’s structure — web-like leaf 
veins radiating from the stem and supporting the pad — inspired his design for 
the Crystal Palace. 


In later years, Paxton designed Mentmore Towers, built for the Rothschild 
family in Buckinghamshire. From 1854 until his death in 1865, he served as 
the Liberal member of Parliament for Coventry. 


Key work 
1851 “What is to become of Crystal Palace?” 


Gold Rush prefabs 


Less than three years before the Great Exhibition opened, James W. Marshall, an 
American carpenter and sawmill operator, discovered gold at Coloma, California, 
triggering the Gold Rush of 1848-55. Among about 300,000 people who flocked to 
the US hoping to make their fortune were some 25,000 Chinese prospectors. They 
brought with them prefabricated modular camphor wood houses, whose interlocking 
panels could be clipped together without nails, providing homes far superior to the 
tents, wagons, or bits of abandoned boats used by many gold seekers. 


The Chinese houses could be made to any size but 3.7 m x 7.3 m (12 ft x 24 ft) was 
common. Each component was marked with Chinese characters to assist its assembly. 


The concept was not new in China. In 1100, architect Li Jie had produced Yingzao 
Fashi (State Building Standards), which recorded the use of modular design in 
traditional Chinese architecture. From houses to temples and imperial palaces, 
prefabricated timber components were slotted into place. 


Multiple applications 


As the 19th century progressed, advances in steel-making and machinery led to the 
mass production of structural elements, and modular design became more common. In 
the 1830s, hundreds of timber and some iron-framed prefabricated homes were 
exported from Britain to house newly arrived immigrants in the US and Australia. In 
the 20th century, prefabricated homes — including a small number of American 
System-Built houses designed by Frank Lloyd Wright — mitigated housing shortages 
caused by a lack of building materials in the wake of World War I. By now it was 
much more efficient in terms of time, labour, and cost to use modular components 
such as prefabricated concrete and steel sections — especially for big structures with 
identical elements, such as apartment blocks. 


Today, quality control and lower environmental impact are also cited as advantages 
of prefabrication and continue to drive its regular use for uniform buildings such as 
office blocks. Yet, as first revealed by the Crystal Palace and more recently by 
examples such as London’s Lloyd’s Building or the Pompidou Centre in Paris, 
modular construction can also produce the most imaginative and spectacular 
architecture. 


British factories begin 
producing structural parts 


Until the 1830s, buildings 
are constructed on site 


using traditional methods. cheaply en masse. 


Architects and engineers 
recognize the potential 
of prefabrication for 
larger structures. 


Prefabricated components 
for homes and farm buildings 
are exported to new settlers 
in the US and Australia. 


Prefabrication for elements of a structure or its entirety becomes 


mainstream and is widely used in housing and commercial 
developments, and in some landmark buildings. 


See also: The column * The arch * The Industrial Revolution * Wrought iron * Hi-tech 


THE AUTHENTIC 
STYLE OF THE OLD 
KNIGHTS’ CASTLES 


ECLECTICISM 


IN CONTEXT 
FOCUS 


Architectural escapism 


BEFORE 
Late 18th—mid-19th century In Europe, the Romantic movement in art, literature, 


and music also gives rise to a revival of Egyptian, Greek, and Gothic architecture. 


1823 In the UK, John Nash’s Hindu-Moghul-Chinese-styled Brighton Pavilion is 
completed. 


AFTER 

1909 British architect Aston Webb mixes Franco-Flemish, Gothic, and 
“Wrenaissance” styles in the Victoria and Albert Museum, London. 

1911—23 Swedish architect Ragnar Ostberg’s Stockholm City Hall is built in the 


National Romantic style. 


2013 Dubai's Al Yaqoub Tower is crowned with an adaptation of Augustus Pugin's 
Palace of Westminster clock tower (“Big Ben") in London. 


The fairytale Bavarian castle of Neuschwanstein represents architecture as 
autobiography. Every fanciful turret, spire, finial, and operatic interior of the castle 
tells the story of Ludwig II, the day-dreaming king of Bavaria. 


Ludwig came to the throne in 1864, two years before Bavaria became part of the 
newly formed German Empire. Without sovereign power and having no appetite for 
politics, the king invested energy, charm, and spiralling personal debt in the design of 
his eclectic mountain retreat as a manifestation of his love for poetry, music, and 
historic architecture. Ludwig was the patron of German composer Richard Wagner, 
helping him to complete his opera Parsifal (1882), which told the story of an 
Arthurian knight and his quest for the Holy Grail. Ludwig was a passionate fan of 
Parsifal, along with two earlier Wagner operas — Lohengrin, based on a 13th-century 


story about a mysterious knight who comes to the rescue of a damsel in distress in a 
boat drawn by swans, and Tannhduser, which tells the tale of a medieval poet and a 
song contest. 


The king was determined that the design of Neuschwanstein should encapsulate the 
themes and aesthetics of Wagner’s operas in the thousands of tonnes of crafted brick, 
marble, and stone raised high on a rocky Bavarian eyrie, not far from his childhood 
home of Hohenschwangau, itself a medieval knight’s castle. The Wagnerian style of 
Neuschwanstein was an eclectic mix of Romanesque, Gothic, and Byzantine design. 


Some architects 
concentrate on a single 


The Romantic movement 
is fascinated with 


historic styles. historic style to revive. 


This artistic freedom 


leads to the creation of Others blend several 


styles in their designs. 


fairytale buildings. 


“I wish to remain an eternal enigma to myself and others.” 
Ludwig II of Bavaria 


Letter to Marie Dahn-Hausmann, 1876 


Operatic designs 


Many medieval castles were reconstructed in the 19th century to make them more 
picturesque. In 1867, Ludwig visited two of these in search of inspiration: Wartburg 
in central Germany and Château de Pierrefonds in Picardy, northern France. 


Back in Germany, Ludwig instructed architect Eduard Riedel to draw up plans 
along the lines of illustrations of the imagined castle that were produced by German 
stage designer Christian Jank — who had earlier painted the scenery for Wagner’ s 
Lohengrin. With the aid of a steam crane and steel frames, Neuschwanstein took 
costly shape from 1869. Elaborate set-piece rooms — including a Throne Room and 
Singers’ Hall adorned with imitation porphyry (an igneous rock) and lapis lazuli, a 
ceiling studded with stars, statues of swans, and numerous frescoes — were paired with 
such modern conveniences as a lift, hot-and-cold running water, flushing lavatories, 
and hot-air central heating. 


Ludwig lived in the castle for just 172 days before his mysterious death in 1886. 
Neuschwanstein was never completed, but even in its unfinished form this dreamlike 
castle, a symbol of 19th-century romance and eclecticism, has long enchanted visitors 
from around the world. 


Neuschwanstein’s tallest tower rises 65 m (213 ft) above the courtyard. Plans for an even higher 
construction were never implemented. 


See also: Baroque * Gothic Revival * Arts and Crafts * Art Nouveau * Pioneering 


Modernism * Art Deco * Postmodernism * Sensationalism 


THE STRAIGHT 
LINE CANNOT BE 


J FI 


FOUND IN NATURE 


| 


IN CONTEXT 
FOCUS 


Natural forms as structural components 


BEFORE 


1830-80 The Renaixença (Rebirth) movement revives Catalan language and 
culture. It is an influence on Gaudi. 


1879 Learning to Draw by French architect Eugéne-Emmanuel Viollet-le-Duc 
shows the link between natural organisms and structural systems. 


AFTER 


1938 Italian architect Pier Luigi Nervi's aircraft hangars at Orvieto are described as 
a "structural organism". 


1954 American architect Frank Lloyd Wright coins the term “organic architecture" 
in The Natural House. 


2012 The Heydar Aliyev Cultural Centre in Baku, Azerbaijan, displays the use of 
parametric modelling. 


In 1883, young Catalan architect Antoni Gaudí took over the design of the Expiatory 
Temple of the Sacred Family — the Sagrada Familia — in Barcelona, Spain, after the 
original architect resigned. This was to be a breathtakingly ambitious Roman Catholic 
basilica in Eixample, a new district of the city. Building work, paid for entirely by 
public subscription, had begun the previous year. What might have been a vast but 
textbook Gothic Revival church morphed over many years into a wholly original 
building that grew organically like a massive and many-branched tree. 


Unlocking design secrets 


After Gaudi’s death in 1926, by which time the basilica was just a quarter complete, 
no one knew how the Sagrada Familia’s design and construction might continue. But 
it did continue, very slowly. 


Work accelerated from 1980, with the involvement of young New Zealand 
architect Mark Burry, who uncovered the inspiration behind Gaudi’s design concept 
through the development of what became known as parametric modelling. Using 
sophisticated computer programming and software, Bury recognized that Gaudi’s 
geometry was to be found not in building manuals or design textbooks but within the 
interlocking and endlessly repeating patterns of spirals, cones, and saddle-shaped 
curves — paraboloids, helicoids, and hyperboloids — seen in the structure of trees and 
other plants. 


What Gaudi had aimed to build was a church with a free-standing, self-supporting 
structure — without buttresses — rising high above the Barcelona skyline and in tune 
with nature and the spirit of creation. He imagined the great nave would resemble a 
forest, its stones carved like tendrils and seemingly alive. Above a vault punctuated 
by sunlight would sprout a cluster of 18 towers, representing the 12 apostles, four 
evangelists, the Virgin Mary, and Christ; the highest of these would reach 172.5 m 
(566 ft). 


Gaudi nurtured this ever-evolving design in his mind’s eye and through papier- 
maché and plaster models. He left very little in the way of sketches or notes. From 
1915, when he devoted himself almost entirely to the project, the Sagrada Família 
was, in effect, Gaudí. He had long moved away from the Gothic Revival passion of 
his youth and, having absorbed innumerable design influences from different parts of 
the world, he created a style of architecture that was intensely personal. 


Criticized and praised over the decades, Gaudi’s basilica stands alone in almost 
every way. Some people argue that the Sagrada Família should never be finished 
because they presume that construction work from the 1980s may not be what was 
intended. Yet Gaudí himself believed, in the spirit of medieval masons, that his 
basilica would be the work of several generations to come. 


The four bell towers of the Nativity Facade were completed in 1930, though Gaudi lived to see 
only one finished. The two central towers rise 107 m (351 ft). 


The Sagrada Familia has 
features of Spanish late 
Gothic architecture. 


The basilica is also 
influenced by the Catalan 
Renaixenca movement. 


Its decorative 

elements have been 
described as Art Nouveau 
with a twist. 


The Sagrada Familia is an 
eclectic yet harmonious 
fusion of styles. 


“So different is it that it [the Sagrada Familia] continues to rearrange our ideas of what a building is 
or should be.” 


Adayemi Akande 


Nigerian architectural historian 


Antoni Gaudi 


The son of a coppersmith, Antoni Gaudi was born in Catalonia, Spain, in 1852. 
After an apprenticeship at a textile mill, he moved to Barcelona where he first 
trained as a teacher before studying architecture. Supported by the Catalan 
textile industrialist Eusebi Giiell, he received key commissions including Palau 
Güell, Colonia Güell, and the tile-encrusted Parc Güell. 


Influenced by the Gothic Revival, the Arts and Crafts movement, and the 
Mudéjar architecture of Anadalucia, by 1900 Gaudi had developed a highly 


personal approach to design and craft. This is shown clearly in two Barcelona 
apartment blocks: the dragon-like Casa Batlló (1904—06) and the rippling Casa 
Mila (1906-12). 


Over the years, Gaudi became increasingly religious, and from 1915 was 
consumed by his work on the Sagrada Familia, even living in its workshop. In 
1926, he was knocked down by a tram and died in hospital, initially mistaken 
for a rough sleeper. There have long since been calls for the beatification of 
“God’s architect”. 


See also: Gothic * Gothic Revival * Art Nouveau * Expressionism * Sensual 
modernity ° Pure form ° Sensationalism 


i ee 
THERE IS AN 
ATTRACTION IN 
THE COLOSSAL 


WROUGHT IRON 


IN CONTEXT 


FOCUS 
Engineering for height 


BEFORE 


c. 246 Bce The limestone and granite Pharos of Alexandria is completed. This 
ancient Egyptian lighthouse stood around 118 m (387 ft) tall. 


1311 ce A lead-encased timber spire is added to the central tower of Lincoln 
Cathedral in the UK. Destroyed in a storm in 1548, it is thought to have been 160 m 
(525 ft) high. 

1853 The Latting Observatory, an iron-braced timber tower, is built in New York 
City, US. It later inspires the Eiffel Tower. 


AFTER 


1930 The steel-framed Chrysler Building in New York City, US is the first 
structure taller than the Eiffel Tower. 


2009 The Burj Khalifa in Dubai is built using a bundled steel-tube system. At 828 
m (2,717 ft), it is the world's tallest building. 


In 1884, Franco-Swiss civil engineer Maurice Koechlin showed his employer, 
Gustave Eiffel, a drawing he had made of a proposed 300-m (984-ft) tower. If built, it 
would be by far the world's tallest artificial structure. What Koechlin had sketched 
was the essential outline of what would be the Eiffel Tower, the gateway and 
centrepiece of the 1889 Exposition Universelle (World's Fair) in Paris. Eiffel showed 
Koechlin's sketch to French architect Stephen Sauvestre, who added decorative 
arches to the base of the tower, a glass pavilion on its first floor, and a cupola (small 
dome) on top. These additions transformed Koechlin's spiky concept into the daring 
yet elegant structure that rose from the city's Champ de Mars. 


Having imagined the tower and won the commission to build it, Eiffel faced an 
even bigger challenge: its construction. Along with his lieutenants, Koechlin and 
French civil engineer Emile Nouguier, he used 7,300 tonnes (7,185 tons) of wrought 
iron — iron that has been repeatedly worked (or “wrought” in archaic terms) through 
heating and beating into shape — for the frame. Wrought iron was chosen because it 
was cheaper than steel, lighter and stronger than cast iron, and proven by Eiffel in 
previous bridge construction. Many of the tower’s 18,038 iron components were 
made up into prefabricated sections, then raised and rivetted in place. 


By early April 1888, the four giant wrought-iron lattice-girder piers of the Eiffel Tower had been 
constructed up to first floor level. 


Rapid build 


Work on the foundations began in 1887, and precise engineering and construction 
meant the tower was finished in just over two years. At 312 m (1,025 ft) high due to 
its cupola flagpole, the tower supported a weight of 10,100 tonnes (9,940 tons), 
including its elevators, restaurants, and shops. Coated with 60 tonnes (59 tons) of 
reddish-brown paint, it was lit by gas lamps and shone beams of blue, white, and red 
light after sunset. During the Exposition Universelle of 1889, nearly 2 million visitors 
queued to climb the 1,710 steps to the top, or to ride its elevators, eat in one of its 
three restaurants, and admire views of Paris that only hot-air balloonists had seen 
before. 


High joinability 
enables different sections 
to be welded 
together easily. 


Malleability allows it 
to be hammered or rolled 

into shape without 
rupturing. 


High tensile 
strength means it does 
not fracture easily when 
under stress. 


High compressive 
strength allows it to 
support great loads 
without buckling. 


—————————————————————————————————————J—————UnÜ nU] 
“The first principle of architectural beauty is that the essential lines of a construction be determined 
by a perfect appropriateness to its use." 

Gustave Eiffel 


Interview in Le Temps newspaper, 1887 
TErEEEEEEEEEUALLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLILLIAAALAAAAAXAXA&—————X——X—— —  ÁÀ———MÓU! 


Gustave Eiffel 


Born in Dijon, France in 1832, Gustave Eiffel, whose mother had built up a 
successful coal distribution business, was trained at the Ecole Centrale des Arts 
et Manufactures in Paris, where he specialized in chemistry. In 1866, he set up 
his own engineering firm. Before the Eiffel Tower, his best-known 
commissions were the Garabit Viaduct (1880-84), a spectacular wrought iron 
railway bridge spanning the Truyére River in the Massif Central, France — at 
the time, the highest arched bridge in the world — and the wrought iron 
framework of the Statue of Liberty in New York, US (1886). 


Eiffel’s contribution to the investigation of aerodynamics was considerable. 
In 1909, he built a wind tunnel at the foot of the Eiffel Tower to conduct 
research into aerodynamics for aviation pioneers — among them the Wright 
Brothers, Gabriel Voisin, and Louis Blériot — and in 1917 he designed a 
monoplane fighter plane. Having a keen interest in the weather, he placed 
meteorological instruments on the tower and at 25 locations across France. He 
died in 1923. 


See also: Gothic * The Industrial Revolution * Prefabrication * The skyscraper * 
Gridshells and webs 


THE DESIRE 
TO PRODUCE 
BEAUTIFUL THINGS 


ARTS AND CRAFTS 
ncc SEE 


| IN CONTEXT 


FOCUS 


Returning to pre-industrial methods 


BEFORE 
| 1841 Augustus Pugin lays the foundations for the Arts and Crafts movement in 


True Principles of Pointed or Christian Architecture. 
1851-53 British polymath John Ruskin publishes Stones of Venice, introducing the 


notion of “truth to nature”. 

1859 Philip Webb designs the Red House in Bexleyheath, London, a precursor of 
Arts and Crafts architecture. 

AFTER 


1902 The Millbank Estate in Pimlico, London, is working-class housing built 
| according to Arts and Crafts principles. 


1909 Gamble House in Pasadena, California, showcases the American approach to 
Arts and Crafts. 


Stoneywell in Leicestershire, UK, is in many ways the perfect Arts and Crafts 
building. Built in 1899 in a forest setting, and devoid of decorative detail, the house is 
hewn inside and out from hard local rock — much of it obtained from local dry-stone 
walls — and buttressed by a massive, rugged stone chimney, with rooms divided by 
half-sawn tree trunks. Hugging the contours of the hill it is built on, the house appears 
to grow from the bedrock itself — the ground floor is on three levels, and at one end 
the roof almost reaches the ground. 


This late-Victorian cottage follows the tenets of an approach to design intended to 
rescue architecture, and society, from industrialization and mass production. It looks 
back to an idealized medieval world, which Stoneywell's architect Ernest Gimson and 
his peers in the Arts and Crafts circle thought of as an earthly paradise. Inspired by 


the Gothic Revival — especially by the books, buildings, and impeccably crafted 
furniture, fabric, and floor tile designs of Augustus Pugin — Arts and Crafts architects 
moved away from such intricate and overly correct historic Gothic forms. Instead, 
they sought a simplicity of design in beautifully built and enduring buildings. 
Although these included schools and churches, they were mostly standalone houses, 
built in Britain between 1880 and 1910. 


Stoneywell’s interiors were left plain and spare, with whitewashed stone walls in 
keeping with the naturalism of the Arts and Crafts ethic. The furnishings were hand- 
made for the house. 


The Industrial Revolution has 
a dehumanizing effect. 


The decorative arts 
are sidelined. 


This results in poor 


manufactured goods and 
repetitive buildings. 


Society should value how 
individual things are made. 


Originally thatched, Stoneywell’s roof was tiled with locally sourced slate following a fire in 
1938. The lintels of the doorway and fireplace are also made from this material. 


An illusory ideal 


The socialism of many Arts and Crafts thinkers, chief among them William Morris, 
included the elevation of the craftsperson and the dissolution of class distinctions. Yet 
Stoneywell, however artisanal, is something of an illusion. It was built not for local 
craft workers but for the wealthy, and it was expensive to build. Budgeted at £500 in 
1897, its final cost was almost twice that — four times the price of a house a skilled 
engineering worker could afford. 


While its prohibitive cost put it beyond the reach of the masses, the influence of 
Arts and Crafts’ naturalistic styling ethos can be seen in a host of architects and 
movements, from Art Nouveau to the Bauhaus, and the Prairie School of Frank Lloyd 
Wright. 


“Nothing should be made by man’s labour which is not worth making, or must be made by labour 
degrading to the makers.” 


William Morris 


“Art and Socialism” lecture, 1884 


William Morris 


Born into a wealthy family in Essex, UK, in 1834, William Morris became the 
champion of the Arts and Crafts movement and was a noted textile designer, 
artist, poet, novelist, printer, conservationist, and political agitator. While at the 
University of Oxford, Morris became close friends with Pre-Raphaelite artists 
whose vision of a neo-medieval utopia fired his interest in art and architecture. 
In 1859, he commissioned a proto-Arts and Crafts house from British architect 
Philip Webb. Two years later, he founded the firm that became Morris & Co, 
whose fabrics, wallpapers, and furniture treated decoration as art. Appalled by 
the injustices and ugliness of capitalist society, Morris founded the Socialist 
League in 1884 and became an energetic public speaker. In his book News 


from Nowhere, the author wakes from sleep in a perfectly egalitarian socialist 
society. He died in 1896. 


Key works 
1882 Hopes and Fears for Art 
1890 News from Nowhere 


See also: Gothic * Late-flowering Gothic * Gothic Revival * Art Noveau * The garden 
city * Humane Functionalism * The new vernacular * Green architecture 


DO NOT THE 
BRANCHES OF THE 
TREES FURNISH 


IN CONTEXT 
FOCUS 


Liberation from convention 


BEFORE 


1875 French architect Henri Labrouste’s Reading Room in Paris’s Bibliothèque 
Nationale is a precursor of Art Nouveau. 


AFTER 


1899 Victor Horta’s Maison du Peuple in Brussels — a new headquarters for the 
Belgian Workers’ Party — shows that Art Nouveau is for everyone. 


1900 French architect Hector Guimard designs Art Nouveau entrances for the Paris 
Metro. 


1925 New design styles at the Exposition Internationale des Arts Décoratifs et 
Industriels Modernes in Paris are labelled Art Deco. 


1965 The exhibition “Jugendstil and Expressionism in German Posters” in 
Berkeley, US, triggers a psychedelic revival of Art Nouveau. 


In 1892, Belgian architect Victor Horta’s first independent commission was for a 
four-storey town house in a new district of Brussels. Hótel Tassel was to be new and 
individual in almost every way, although its narrow street frontage veiled the 
unprecedented, dream-like character of its interior. This would be the first 
recognizable architecture in the emerging style of Art Nouveau (New Art), a term that 
first appeared in the Belgian journal L Art Moderne in the 1880s. It described a 
growing Modernist movement that sought to abandon the historical styles that had 
dominated in the 19th century. 


Inside Hotel Tassel 


Behind Hotel Tassel’s heavy front doors, and through a second set beyond, an 
octagonal lobby leads to a brief flight of stairs, which connects on one side to a top-lit 
internal winter garden. On the other side it leads to a curving stair of complex 
geometry intertwined with sinuously twisting, tendril-like ironwork rising from a 
mosaic floor, all arabesques and vegetable forms. The stairway ascends into a realm 
of daylight filtered through etched and stained glass. A dining room set further back 
on the ground floor offers views of neither street nor garden outside, but of the winter 
garden and stairwell. This is an enclosed, secret, interior world — soothingly green, 
orange, and yellow — cut off, by design, from city life. The writhing main staircase 
leads up to a passage between two lightwells and, to the front of the house, a smoking 
room, and photographic dark room, with a study and a studio-laboratory above them. 
The bedrooms are set well back from these work rooms. 


Horta had created a perfect and unexpectedly modern town house. He had worked 
alone and designed Hótel Tassel down to the last detail, including its woodwork, door 
handles, stained glass windows, mosaic floors, and furnishings. The house was both a 
work of art, fusing contemporary art, design, craft, and architecture, and a showcase 
for the latest in structural engineering. The centre of the house — the stairwell and 
winter garden — was framed in lightweight exposed and riveted steel. Instead of blunt 
ends, slender steel and ironwork burst from its extremities into vine- and lily-like 
tendrils. 


E FS it a y) 


The stairwell ironwork in Hótel Tassel — inspired by natural forms — is reflected beautifully in the 
sinuous patterns crafted on the walls and floors. Horta was responsible for it all. 


“There are no straight lines in its design; all the lines are curving.” 
Victor Horta 


On an early commission, 1889 


Rapid spread of influence 


The appeal of Art Nouveau influenced many other architects. This new style, 
blossoming exuberantly from the Arts and Crafts movement, was both joyously 
decorative and truly modern. The pace at which Art Nouveau developed was itself 
remarkable. Its aesthetic of long, undulating whiplash lines, drifting curves, and 
flame- or seaweed-like tendrils was nurtured from the early 1880s as young artists, 
craft workers, magazine editors, and retailers looked to get away from the 
medievalism of Arts and Crafts. Under many different names — Italy's Liberty Style, 
Germany’s Jugendstil (Youth Style), Austria’s Sezessionstil (Secession Style), Dutch 
Nieuwe Kunst (New Art), and Style Moderne (Modern Style) from France — its 
architectural tendrils spread rapidly from Brussels across Europe, then to the US and 
further until the brutal seriousness of World War I cut them off at the root. 


There is a desire to escape 
historical styles. 


Floral and organic forms 
provide inspiration. 


Inspiration also comes from 
geometric forms. 


Decoration uses muted 
rather than brash colours. 


Katajonakka 


In 1899, Russian tsar Nicholas II announced the Russification of the Grand 
Duchy of Finland. Finns were to speak Russian, adopt the Russian Orthodox 
religion, and surrender an independent press under threat of invasion. Finnish 
artists, writers, musicians, and architects accelerated the development of a 
distinct Finnish culture. 


Germany’s Jugendstil (Youth Style) architecture played a key role, and from 
1900 many Helsinki streets were lined with buildings exhibiting themes and 
motifs drawn from the Kalevala, Finland’s national epic. In the new residential 
area of Katajonakka, apartment blocks were animated by fairytale roofscapes 
and picturebook detailing with folkloric stone animals. The group of Finnish 
architects who designed Katajonakka’s first Art Nouveau block, Satamakatu 7, 
went on to design the National Museum of Finland, which was completed in 
1910, seven years before Finland won its independence. 


See also: Late-flowering Gothic * Rococo * Gothic Revival * Eclecticism * Organic 
forms * Arts and Crafts * Art Deco * Sensual modernity * Gridshells and webs 


TOWN AND 
COUNTRY MUST 
BE MADE ONE 


THE GARDEN CITY 
——— 


| IN CONTEXT 
FOCUS 


Urban planning 


BEFORE 


451 Bce The Greek architect Hippodamus’s new layout for the port city of Piraeus, 
Athens, establishes the concept of rational urban planning. 


1893 ce American architect Daniel Burnham designs the World’s Columbian 
Exposition in Chicago. Its buildings inspire the City Beautiful movement in the US. 
AFTER 


1912 Russian architect Vladimir Semyonov plans Prozorovka (now Kratovo), a 
garden city on the Moscow- Kazan railway. 

1913 Canberra, the Australian capital, is planned on English Garden City 
principles. 


1967 Milton Keynes, UK, is designated a New Town; its population tops 250,000 
within 40 years. 


In 1898, British social reformer Ebenezer Howard published Tomorrow: A Peaceful 
Path to Real Reform, proclaiming the Garden City movement. Appalled by the 
overcrowded back-to-back slum housing and pollution of Britain's industrial cities, as 
well as the poverty in many rural areas, he sought a new way of living based on 
mutual support between the social classes. He envisaged "garden cities" — towns 
really — of up to 32,000 people set in the countryside where people of all classes 
would enjoy the benefits of urban and rural life in equal measure. 


The Garden City Association held its first conference in Bournville, Birmingham, 
in 1901. Speakers included British Quaker and chocolate manufacturer George 
Cadbury — who had recently built Bournville as a model community for his factory 
workers — and the playwright and socialist George Bernard Shaw. Among the 


architects present was Raymond Unwin, a member of William Morris’s Socialist 
League and author of The Art of Building a Home, produced with his colleague Barry 
Parker. 


one Garden cit 
ity: 
Work and leisure i n " 
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pe Greater 
Clean air; rea 
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*Elsewhere, the town is invading the country: here, the country must invade the town." 
Ebenezer Howard 


Tomorrow: A Peaceful Path to Real Reform, 1898 


The dream 


In 1903, Unwin, Parker, and a team of young Arts and Crafts architects designed 
Letchworth Garden City, 53 km (33 miles) from London. This experiment in social 
and urban design applied Arts and Crafts principles of craftsmanship to working-class 
housing. The result was a web of picturesque streets influenced by Christopher 
Wren's 1666 plan for the rebuilding of the City of London after the Great Fire. Brick 
houses were generously spaced around neatly planned green spaces, with public 
buildings and civic amenities — such as a city hall, theatre, concert hall, library, and 
hospital — at their centre. Expansion of the town was limited by a "green belt" in 
which development was prohibited. 


The reality 


Letchworth attracted neither working-class inhabitants wanting to escape the 
overcrowding of London nor rural workers. Many of those who settled in the town 
were idealists associated with the Arts and Crafts movement — craftspeople, 
theosophists, and socialists who were often vegetarian and teetotal. Excursions were 
organized for Londoners to come and gawp at Letchworth's progressive “cranks”. 


The ideal Letchworth homes were those of Parker and Unwin. A pair of semi- 
detached houses, *Laneside" and “Crabby Corner" have casement windows, brick 
chimneys, gabled dormers, and hipped-tiled roofs. On one side of Crabby Corner, 
Parker added a three-storey "sleeping tower", whose top windows could be retracted 
to form an open-air sleeping porch on warm evenings. 


Such homes were beyond the means of most working-class people. Nonetheless, 
Welwyn Garden City was built just north of London in 1920, and the Garden City 
movement spawned new towns worldwide, including in the US, where the concept 
chimed with the City Beautiful movement. Both movements’ guiding principles help 
shape urban planning to this day. 


An artist’s impression of Letchworth in the early 20th century. The town is ringed by farmland 
and connected to London by train, so combining the best of city and country. 


The growth of suburbia 


The idea of extending Garden City principles to city suburbs was a noble one: 


rapidly growing cities across the world needed more housing for workers. But 
an expanding network of railways, buses, trams, and metro lines encouraged 
the development of urban sprawl — low-cost identikit housing on cheap land on 
the outskirts of cities. This was the opposite of what Ebenezer Howard had 
intended with the Garden City movement. In London, in the 1930s, such 
development sprang up along the route of the Metropolitan Railway, earning 
these areas the nickname Metro-land. 

The growth of urban sprawl was repeated in large cities all over the world, 


from Shanghai to Atlanta and Mexico City. From the 1950s, many countries 
introduced “green belts” in attempts to limit urban growth. 


See also: Italian hill towns * The ideal city * Arts and Crafts e Expressive mass 
housing * The new vernacular * Green architecture 


MODERNISM 
AND THE 
ALTERNATIVES 


1903-10 


INTRODUCTION 


Modern architecture emerged in the wake of World War I (1914-18), a conflict that 
killed 20 million people, and an influenza pandemic (1918—20) in which more than 
double that number died. As people began to recover from this devastating time, there 
was a shared yearning for a new and better world. 


For the post-war generation of architects this meant a new kind of architecture. 
Modernism spelt hygiene, sunshine, open plans, big windows, and fresh air. They 
wanted to clear away ornate pre-war design and focus instead on a building's 
function. 


Architecture would take its cue from the cutting-edge materials and dynamic, 
streamlined aesthetics of modern automobiles, aircraft, and ocean liners, whose forms 
were stripped of detail. In the words of the Swiss-French architect Le Corbusier, the 
house was a “machine for living". This belief in efficiency was at the heart of the 
Futurist movement in Italy. The Fiat Lingotto car factory in Turin was designed as a 
continuous production line. 


] 


1928 


Different threads 


Another of Modernism's mantras was “make it new”, coined by American Modernist 
poet Ezra Pound. Architects achieved this in many different ways. Technology 
continued to provide new or improved methods and materials, leading to the first 
steel-reinforced skyscrapers in the early 20th century. On the narrow island of 
Manhattan, New York City, where space was expensive and building high made 
commercial sense, the 77-floor Chrysler Building was built in Art Deco style. With its 
bold interlocking geometric motifs and luxurious materials, Art Deco perfectly 
reflected the prosperity of the 1920s before the economic crash of 1929. In 1958, New 
York became the site for the first glass skyscraper — the Seagram Building, designed 
by German architect Mies van der Rohe. 


While some architects were building high, others were exploring the horizontal 
plane. In California, Viennese architect Richard Neutra, drawn to the US by the open- 
plan houses of Frank Lloyd Wright, pioneer of Prairie style, nurtured a form of 


relaxed Modern architecture. This later led to the stylish and appealing “easy-living” 
homes built between 1945 and 1970. 


New ideas were also emerging in Europe and Russia. In Germany, the Bauhaus 
School, founded by Walter Gropius, sought to reconcile industrial processes with 
artisanal values, while Expressionism insisted that architecture should evoke an 
emotional response. In the Soviet Union, Constructivism expressed the egalitarian 
ideals of the Russian Revolution (1917—23), using modern technology to produce 
functional but imaginative buildings that met social needs. The same desire in Finland 
was met by Alvar and Aino Aalto, whose housing projects were designed around the 
welfare of their inhabitants. 


Historical styles did not die out. Classicism in particular was still widely used for 
public buildings in Europe’s colonies and in the US, and was also favoured by the 
authoritarian regimes of Hitler, Mussolini, and Stalin. But some architects introduced 
a new pared-back Classicism that brought the style into the modern age. 


Concrete cities 


After World War II (1939-45), reinforced concrete became the preferred building 
material of American and eventually global capitalism. Inexpensive, fire-resistant, 
and almost soundproof, it was also seen as the answer to Europe’s post-war housing 
shortages. The raw concrete style inspired by anti-elitist idealism was known as 
Brutalism. 


In Brazil, there was a chance to apply some of the utopian principles expressed 
elsewhere by Brutalism to a whole city, Brasilia. Spearheaded by architect Oscar 
Niemeyer and largely completed by 1960, the country’s new capital was conceived as 
a highly functional city divided into separate zones for dwelling, recreation, work, and 
transportation. 


Niemeyer famously embraced the expressive potential of poured concrete, as did 
Finnish-American architect Eero Saarinen, whose swooping forms thrilled airline 
passengers at the TWA Terminal, which opened at New York’s Idlewild Airport (now 
John F. Kennedy International Airport) in 1962. 


As concrete office blocks and apartment buildings began to dominate the skylines 
of the world’s cities, destroying their traditional centres, concrete began to define 
Modernist architecture itself. A reaction against it began to build, and by the early 
1970s Modernism was on the cultural back foot. 


EVERY PARTIGLE 
IS DOING STRUCTURAL 
DUTY 


THE CONCRETE FRAME 


IN CONTEXT 
FOCUS 


Building taller through stronger materials 


BEFORE 


126-28 ce The Pantheon in Rome is reconstructed with a lightweight, unreinforced 
concrete dome roof. 


1824 British builder Joseph Aspdin patents Portland cement, a synthetic mixture of 
limestone and clay. 


1897 In Swansea, Wales, Weaver’s Mill — Europe’s first concrete-frame building — 
reaches six storeys in height. 

AFTER 

1936 The Hoover Dam, on the Colorado River between Arizona and Nevada, US, 


becomes the world’s largest concrete construction. 


2009 The world’s tallest building, the Burj Khalifa in Dubai, is completed, built 
from reinforced concrete and bundled tubular steel. 


Steel-reinforced concrete, or ferro-concrete, had been used for half a century before 
the Ingalls Building rose 16 floors and 64 m (210 ft) above a sidewalk in Cincinnati, 
US, in 1903. It heralded an architectural revolution that would lead to concrete 
buildings reaching half a mile into the sky in the 21st century. Yet the Ingalls 
Building had not been an easy proposition, with city officials and the press 
questioning the use of concrete. The material was known to be strong in compression 
but weak in tension — in a strong wind, or a tremor, might a concrete building this 
high tumble and fall? 


Concrete at scale 


Among the first known uses of concrete strengthened with metal was the iron- 
reinforced concrete house designed by Theodore Lachez and built by Francois 
Coignet in Saint-Denis, Paris, in 1853. The technique was scaled up by British-born 
reinforced-concrete pioneer Ernest Ransome, who set twisted iron in concrete to 
create the entire structure — a concrete frame — of the 1884 Arctic Oil Works 
warehouse in San Francisco. 


Yet by the dawn of the 20th century, the tallest concrete-frame buildings were just 
six storeys high. With many more storeys the concrete Manhattan Life Insurance 
Building, New York City (1894), stood at 106 m (348 ft), but this had a steel frame. 


Henry N. Hooper, American engineer of the Ingalls Building, believed fully in 
Ransome’s concrete-frame method, as did Melville Ingalls, the building’s major 
investor. They were proven right. After two years of wrangling, the Ingalls Building 
was finally constructed as a monolithic concrete box, with walls 20 cm (8 in) thick, 
and a concrete frame composed of columns, beams, floors, ceilings, and stairs — all 
cast on-site — making it an exceptionally strong structure. 
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Construction workers erected the Ingalls Building at a rate of three floors per month, thanks to on- 
site casting of each segment of the concrete frame. 


Fireproof and quake-proof 


There were other advantages to construction with reinforced concrete. Taking just 
eight months, the Ingalls Building was quick to build. The structure was fireproof, as 
had been shown the year before when a huge blaze at the Ransome-designed Pacific 
Coast Borax Refinery in New Jersey left that building's reinforced concrete frame 
virtually unscathed. Ransome's bridges and other steel-reinforced structures in San 
Francisco were to survive the devastating earthquake of 1906. The Ingalls Building 
was also rodent-proof, with rats unable to gnaw through its walls, floors, and ceilings. 
It was also largely soundproof and vibration-free. 


Despite the benefits of concrete, Hooper's frame could not be left undressed. At the 
time, this would have been considered unseemly. Local architectural business Elzner 
and Anderson was commissioned to dress the Ingalls Building, cladding the first three 


floors in white marble, and floors four to 15 in a sheath of grey glazed brickwork. The 
tower is capped with a cornice complete with Beaux-Arts Greek detailing in white 
glazed terracotta. 


Concrete has high 
compressive strength but 
low tensile strength. 


With embedded steel rods, 
it has high tensile strength. 


Reinforced concrete can be 
used to create a concrete 
frame - a building’s structure. 


A concrete frame is very 
strong and quick to build. 


Concrete is fireproof. It is almost soundproof. 


And concrete frame buildings are virtually vibration-free. 


Great Fire of Chicago 


The glazed brick, marble, and terracotta facings of the Ingalls Building were 
not chosen for their appearance alone. These were materials widely 
recommended for use in new city buildings in the US following the Great Fire 
of Chicago of 1871. The inferno had destroyed 17,500 buildings and 117 km 
(73 miles) of city streets, killed about 300 people, and made more than 90,000 
homeless. A major fire in 1874 destroyed more than 800 buildings. 


The response to the fires revolutionized Chicago’s architecture. The 
increased use of fire-resistant materials meant that by the mid-1880s, the city 
could claim to be one of the most fireproof. First, terracotta-clad brick office 
buildings rose to 10 storeys. Then in 1885, the equally tall Home Insurance 
Building, by US architect William LeBaron Jenney, became the world’s first 
fully steel-framed building. Concrete-framed buildings later proved to be 
equally — if not more — fire-resistant. 


After starting in a barn, the Great Fire of Chicago spread rapidly in dry, windy 
conditions, destroying one third of the city’s houses. 


See also: Wrought iron * The skyscraper * Late Le Corbusier * Post-war skyscrapers * 
Brutalism 


ORNAMENT IS 


PIONEERING MODERNISM 


IN CONTEXT 
FOCUS 


Function versus style 


BEFORE 


1854 Reinforced concrete is used for the first time, when British plasterer William 
B. Wilkinson adds iron to the concrete of a servant’s cottage. 


1907 In Germany, the Deutscher Werkbund (German Association of Craftsmen) is 
founded to promote the fusion of craft, architecture, and industrial goods. 


AFTER 


1937 Walter Gropius and Marcel Breuer join the Harvard University Graduate 
School of Design in the US, where they train American Modernists, including Paul 
Rudolph. 


1948 At the symposium What is Happening to Modern Architecture? at the 
Museum of Modern Art in New York, European and American architects attempt to 
settle the debate between function and style — with limited success. 


In the first decades of the 20th century, architects in Europe and the US grappled with 
similar questions: How should we build for an Industrial Age? Should architectural 
driving forces of the past — such as ornamentation, artisanal craft, and antiquity — be 
abandoned? The answers were varied, contradictory, and fiercely debated. The work 
of pioneering Modernists was often idiosyncratic and difficult to characterize, but it 
would set the tone and themes for generations that followed. In tackling these 
questions about how we should live, the domestic dwelling became a rich site of 
architectural experimentation. 


The ornament problem 


Austrian architect Adolf Loos led a fierce attack against the culture of ornamentation 
that had dominated the arts in Europe for centuries. After visiting the US at the turn of 
the 20th century, Loos returned to Vienna keen to promote the fashions and styles he 
had seen in what he saw as a city of stuffy and superficial architecture. In 1913, he 
published Ornament and Crime, arguing that cultural progress was contingent on the 
removal of superfluous ornament from everyday objects and buildings. “As the 
ornament is not any more a natural product of our culture, it is either a backwardness 
or a sign of degeneration”, he wrote. His argument was grounded in racist and sexist 
ideas of American and European cultural superiority. For instance, Papuans were 
singled out as an example of “degeneracy” for their cultural practice of tattooing. 
Loos was no stranger to ire and controversy — his three marriages involved public 
scandals, and he was convicted as a paedophile in 1928. 


“Absence of ornament has brought the other arts to unsuspected heights.” 
Adolf Loos 


Ornament and Crime, 1913 


Introverted domesticity 


Loos expressed his ideas in his architecture. Dramatically spartan exteriors hid richly 
experiential interiors, reflecting the nuance behind his polemical statements. Rather 
than outlawing ornament, his approach was to make it the preserve of the private, 
interior realm — not something to be “shown off" publicly on the exterior. This 
concept was demonstrated in the Villa Müller in Prague, which was completed in 
1930 for František Müller, co-owner of a company that — appropriately — made 
reinforced concrete. 


Simple in appearance, the almost cube-shaped home features load-bearing concrete 
walls that extend upwards to shelter a rooftop terrace. Such a stark and brazen use of 
reinforced concrete — albeit covered in plaster — was exactly the sort of revolutionary 
application Müller had hoped to showcase, and its use throughout Loos's work would 
greatly influence the style of Brutalism decades later. 


Although his austere forms were a radical departure from historical aesthetics, Loos 
was influenced by the Classical tradition and its ideas of symmetry and proportion. At 
Villa Müller the hint of a cornice edging on the roof, or a column-like projection 
extending across a whole facade, demonstrate that Loos's opposition to ornamental 
styles did not mean opposition to the Classical tradition. In his 1924 essay “Ornament 
and Education", Loos had written that “the starting point for drawing instruction 


should be classical ornamentation”. Far from hopping on a stylistic trend, this was a 
reference to the hallowed language of antiquity. 
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Villa Miiller, Prague, displays Loos’s bold but cryptic exterior, which starkly contrasts with the 
building’s hidden, intimate, ornamented interior. 


“I do not design floor plans, facades, sections. I design spaces.” 
Adolf Loos 


In conversation, 1930 


The Raumplan 


Internally, Villa Müller offers one of the most well-resolved examples of what Loos 
called the Raumplan (“spatial plan"). While some architects prioritized a free and 
open plan, Loos enjoyed the connections between individual spaces, playing with 
their levels and heights. He wrote that *every space requires a different height: the 
dining room is surely higher than the pantry, thus the ceilings are set at different 
levels". The interiors of Villa Müller are compartmentalized, creating a game of 
spectator and spectacle, not only between the interior and the street — via cut-outs in 
the roof terrace's surrounding walls — but also within the house, the latter forming 
“voyeuristic” relationships between rooms, providing views from one space into 
another. 


The dynamic interior explains the positioning of Villa Miiller’s windows. While 
they may seem randomly scattered, there is a specific purpose for the placement of 
each. They are not integrated into an ornamental pattern but are sited based on their 
interior function. Loos’s finishes inside the house were a rich mix of wood, silk, and 
marble. Heavy blackout curtains worked with the Raumplan’s differing levels and 
ceiling heights to create a series of distinct moods that shut out the outside world. 


Service 


Lift A 
stairs 


Roof terrace (private) 


Bedrooms 
(private) 


Dining 
area wil 
raised 
ceiling 
(public) 


Living room 
with high 
ceiling (public) 


SPA Visitor entrance (public), 


through which interior 
is revealed 


Entrance hall (public) 


Service basement 


Raumplan represents Loos's concept of a sensual experience of space. At Villa Müller, what might 
seem from the outside as a functional box is carefully arranged via specific room heights, floor 
levels, and routes to create a unique architecture. 


Organic architecture 


Loos's houses were introverted, presenting little more than a sheer concrete box to the 
street. This typified a recurring concern among some Modernists — particularly in the 
US - that their buildings bore little relationship to their setting or landscape. For 
American architect Frank Lloyd Wright, the solution lay in what he termed “organic 
architecture", broadly defined as an architecture that was “married to the ground" and 
developed from the "inside out" in accordance with the landscape. For Wright, this 
landscape was the flat, expansive prairies of Illinois, where he pioneered what became 
known as Prairie Style with like-minded architects, known collectively as the Prairie 
School. 

The guiding influence for the Prairie School — and a teacher to many of its 
members — was American architect Louis Sullivan, best known for one of 
Modernism's enduring mantras: “form follows function". But this was not a call for 


rational, industrialized design. As descendants of the Arts and Crafts movement, the 
Prairie School favoured buildings that combined functionality with beauty, and 
natural materials like brick and stone, rather than concrete. 


New organizations attempt to reconcile industrial 
methods with artisanal crafts. 


In the US, Modernists adopt 
a more naturalistic, 
craft-inspired approach 
to ornamentation. 


European Modernists begin to 
see ornament as a frivolity, 
secondary to function. 


The horrors of World War I reinforce the move to these 
new ideas in order to build a better future. 


In Europe, Modernism In the US, Modernism assumes 
embraces standardization an architectural style that is 

and mass-production, rooted in and inspired by 
spearheaded by the Bauhaus. the surrounding landscape. 


Both strands of Modernism define the idea of modern, healthy living, 
based on efficiency, natural light, and open spaces. 


“No house should ever be on a hill ... It should be of the hill. Belonging to it. Hill and house should 
live together, each the happier for the other.” 


Frank Lloyd Wright 
An Autobiography, 1932 


Uniquely American 


Although the Prairie Style was modern, it stood apart from European Modernism. It 
aimed to be uniquely American, responding to the opening up of the still-young 
nation’s vast lands and its new cultural and industrial confidence. Wright’s Robie 
House in Chicago, built between 1909 and 1910, is an exemplar of the style. Its 
elongated planes — inspired by the flat, expansive landscape in which it sits — give the 
house a lightness and dynamism despite its heavy brick finish, with areas 
cantilevering outwards to shade terraces below. A massive chimney, providing 
fireplaces for four different rooms, rises through the centre of the home and acts as a 


fulcrum for the interior layout. Its open, elongated floor plans appear to slide past one 
another, subtly separating more functional areas from the main living spaces. 


In keeping with Arts and Crafts heritage, close attention was paid to every element 
of the home. As Wright said: “it is quite impossible to consider the building one thing 
and its furnishings another ... they are all mere structural details of its character and 
completeness”. Robie House’s interiors blend natural influences with proto-Art Deco 
stylings, with rich wooden detailing and glasswork finished with stylized, angular 


depictions of landscapes. 


Robie House, Chicago, by Frank Lloyd Wright presents all of the rigour and function of 
Modernism, but in a more earthed and harmonious form that feels less alien than European 


expressions. 


Seeking synthesis 


Prairie Style was highly influential in Europe, despite its more sentimental, romantic 
leanings being almost the antithesis of Loos and the stricter European style. As these 
different ideas began to cross continents, and architects chose between a freer, more 
individualistic American Modernism and a more rigid European one, it was not only 
Wright who sought to unite the different approaches. In Germany, Walter Gropius’s 
Bauhaus art school (see The Bauhaus) tried to close — unsuccessfully, in the end — the 
wedge that technology was driving between craftspeople, artists, and architects. While 
for Wright there was no reason why ornament, nature, and landscape could not find a 
harmonious meeting point with technology and function, the back and forth between 
craft and industrial production would continue to inform Modernism well into the 


mid-20th century. 


The Bauhaus 


Founded in 1919 by German architect Walter Gropius, the Bauhaus (“building 
house") was intended to be a radical new school that would unite the arts in the 
pursuit of a single creative expression. Metalworking, weaving, typography, 
and painting were taught by Bauhaus “masters” who were leaders of the avant- 
garde in their respective fields. The school was soon at the centre of artistic 
debate, setting the agenda for Modernist thought worldwide. 


When Gropius resigned in 1928, Hannes Meyer —a radical left-wing 
functionalist — became director, but left in 1930 amid Nazi accusations that the 
school was a haven for communism. German architect Mies van der Rohe 
transformed the Bauhaus into a private school, but by the time it was shut 
down in 1933, it had strayed from its artisanal roots to become increasingly 
preoccupied with industrial mass production. 


BAUHAUS 
AUSSTELLUNG 
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See also: The Industrial Revolution * Arts and Crafts * Expressionism * Functionalism 
e Elemental architecture * Building Minimalism * American Modern * Brutalism 


ONE ENTERED 
THE GITY LIKE 
A GOD 


IN CONTEXT 
FOCUS 


Historical revivalism 


BEFORE 


1801—09 US president and architect Thomas Jefferson promotes the Federal style — 
monumental buildings in the Neoclassical style. 


1890s The City Beautiful movement is founded in the US in response to the social 
problems created by overcrowded tenements. 


AFTER 


1965 The New York Landmarks Law is passed to ensure the conservation and 
preservation of the city's architectural heritage. 


2020 US president Donald Trump orders that all new government buildings should 
be designed in a Neoclassical style, an order reversed by President Joe Biden in 
2021. 


There were many strands to Modernism, but they were united in the belief that the 
massive changes brought by the Industrial Revolution and World War I called for a 
break with the architectural styles of the past. Many architects, however, decried the 
rejection of architectural history and pursued traditional styles with a renewed vigour. 
Some practised straightforward revivalism — taking a past style such as Classicism 
and applying it to a new building, often to conjure ideas of grandeur and empire. 
Others combined various historical features and motifs in a style known as 
Eclecticism. To their critics, this was little more than archaic pastiche, but to their 
supporters it was innovative. 


Revivalist architects 
combine historical 
styles ... 


... to evoke the grandeur 
of past civilizations and 


to reinforce a sense of 
national identity. 


Revivalist architects look to 
the past to celebrate the 
achievements of the 
modern age. 


A new Classicism 


In the US, where the emerging styles of European Modernism were slow to take hold, 
historical styles prevailed on public buildings well into the mid-20th century. Ideas of 
American imperialism, born out of founding father Thomas Jefferson’s desire to 
spread freedom across the world, merged with a renewed interest in Classical 
antiquity and the neoclassical Beaux-Arts style. 


New York’s Pennsylvania Station, built in 1910 by architects McKim, Mead, and 
White, was inspired by the ancient Roman Baths of Caracalla (c. 216 ce). It featured 
an imposing colonnade in the Doric Classical order, with grand porticoes on two 
corners leading into vast waiting rooms — one for arrivals and one for departures — 
that were some of the largest public spaces in the city. Finished in Italian travertine, 
they were designed to ennoble trans-American travel and city life. The concourse 
below was finished with steel and glass vaults. 
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Pennsylvania Station was built to glorify the age of the railway but proved costly to maintain. The 
above-ground site was offered for development and was demolished in 1965. 


“The fundamental, spiritual, and intellectual needs of man can never be satisfied with the thin, 
austere design of the engineer-architect.” 


Ralph Thomas Walker 
American architect (1889-1973) 


Radical combinations 


The Classicism of the ancient world was not the only inspiration for revivalism. At 
New York’s Woolworth Building (1913) in Manhattan, American architect Cass 
Gilbert blended the energy of Modernism with the historical Gothic style, initiating a 
style sometimes known as American Perpendicular. In Chicago, the Tribune Tower 
(1925), designed in a similar style by Howells & Hood, was topped with ornate 
Gothic buttresses. 


Across Europe, a wide range of revival styles proved popular. In Britain, the Royal 
Air Force College at Cranwell, in Lincolnshire, designed by James West in 1933, 
drew inspiration from London’s Royal Chelsea Hospital, designed in 1692 by 
Christopher Wren. 


In Nordic countries — where Sweden’s separation from Norway in 1905 and 
Finland’s from Russia in 1917 gave impetus to nationalism — the National Romantic 
style took hold, combining historical motifs with modern technology and ideas. In 
Sweden, at Ragnar Ostberg’s Stockholm City Hall (1923), Gothic, Romanesque, and 
Byzantine motifs are found in its colonnades, turrets, and interiors, drawing parallels 
with the 15th-century buildings of Venice, another island city. 


See also: The column ° Eclecticism * Pioneering Modernism * The skyscraper ° 
Expressionism * Statement architecture 
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AN EXHIBITION 

OF FORCE, OF 
RESOLUTIO 


OF BRAINS 


THE SKYSCRAPER 


IN CONTEXT 


FOCUS 
Developing in the sky 


BEFORE 

c. 2550 Bce The Great Pyramid at Giza, Egypt, stands 146.6 m (481 ft) high; it is 
the world’s tallest structure for more than 3,800 years. 

c. 1400 sce The ancient Jewish Book of Jubilees claims that the legendary Tower of 
Babel was 5,433 cubits and two palms (2,484 m/8,150 ft) — three times the height of 
Burj Khalifa. 


c. 1230 ce The keep of Chateau de Coucy in Picardy, France, is built 55 m (180 ft) 
high — the tallest-ever medieval tower. 
1439 Strasbourg Cathedral, France, is completed with a spire rising 142 m (466 ft). 


1874 At 147 m (482 ft), the tower of St Nicholas Church, Hamburg, Germany, 
becomes the world’s tallest structure. 


AFTER 

1956 Frank Lloyd Wright designs The Illinois, a thrilling yet unbuilt mile-high 
(1,609-m) concrete-and-steel skyscraper planned for Chicago, US. 

1973 The twin towers of the World Trade Center, New York City, 417 m (1,368 ft) 
and 415 m (1,362 ft) high, are completed; in September 2001, a terrorist attack 
destroys them. 

2009 Dubai’s Burj Khalifa — 828 m (2,717 ft) — becomes the world’s tallest 
skyscraper. 


In the first decade of the 20th century, immigrants arriving by sea in New York City 
would have spotted, beyond the Statue of Liberty, Manhattan's earliest skyscrapers. 
They included the triangular Flatiron Building, rising 86.9 m (285 ft) and completed 
in 1902, and the Singer Building (home to the Singer sewing machine company), 


whose 41-storey tower, at 187 m (612 ft) high, was the world’s tallest building for just 
one year — 1908 to 1909. Then, the Metropolitan Life Insurance Company had added 
a tower to its Madison Avenue headquarters, which at 210 m (700 ft) outstripped its 
Singer rival. By 1912, the Woolworth Building, a dramatic new high-rise dubbed the 
“cathedral of commerce", stood even taller at 241 m (792 ft) and would hold its world 
title until 1930. 


triangular site by Chicago architect Daniel Burnham. 


Early high-rises 


The term “skyscraper”, once denoting the topmost flags of ships or balls batted sky 
high, came into fashion in the late 1880s, when new buildings, most of them steel- 
framed, first reached 10 storeys high. For centuries, few commercial or residential 
buildings had risen above eight floors; anything higher, apart from church and 
cathedral spires, was deemed *sky-scraping". Tall buildings had always been costly 
and technically demanding, and impractical as workplaces before lifts were invented. 


The US experienced an economic boom in the 1880s, which in turn fuelled a 
massive increase in construction, especially in New York City and Chicago. The latter 
had to be rebuilt after catastrophic fires in the 1970s, and the first buildings to be 
called “skyscrapers” were built there. These were large, rectangular concrete-frame 
structures, decorated in classical Beaux Arts style beneath Greco-Roman cornices. In 
1892, Chicago limited the height of new buildings to a maximum of 46 m (150 ft), 
largely to avoid blocking out light at ground level. In New York City, however, 
commercial forces came into play. At its centre was Manhattan, built on a long 
narrow island of granite bedrock — ideal for sinking deep foundations. By the 1890s, 
with a soaring population, little room to build, and therefore astronomical land prices, 
building high made financial sense, so ever-taller structures appeared. In 1910, Frank 
Woolworth, with a fortune made from his “Five [cent] and Dime” stores, 
commissioned what is now considered the first true skyscraper: a building that rockets 
up from the ground with, ideally, a profile that narrows as it rises. 


The US booms and 
Manhattan in New York City 
has an increasingly dense 
business district. 


As land values soar, 
developers build up, not 
out, to get a good return 


on office space. 


The profit motive spurs 
engineering research 
to meet the challenges of 
high-rise construction. 


Solutions include better 
techniques for sinking deep 
foundations, stronger steel 
frames, and safety lifts. 


New Manhattan skyscrapers reach ever-greater 


heights, while others are built in cities throughout the world. 


The work begins 


Woolworth knew precisely what he wanted to construct in Tribeca, an area in lower 
Manhattan. It would be the world’s tallest building and in the Gothic Revival style of 
the Victoria Tower of Britain’s Palace of Westminster, with floor after floor of 
lettable office space rising from a grand entrance. For his architect, he chose Cass 
Gilbert, who had made his name in 1905 with the completion of the State Capitol in 
St Paul, Minnesota, a handsome Beaux Arts building crowned with a dome modelled 
on that of St Peter's in Rome. Although a Classicist at heart — whose final project was 
the Greek temple-like US Supreme Court Building in Washington, DC — Gilbert 
understood that the key to Gothic architecture was its verticality. 


Gilbert’s engineers were the Norwegian-Americans Gunvald Aus and Kort Berle, 
who had worked with him on the Minnesota State Capitol. In the 20 years prior to the 
Woolworth Building’s construction, much had been learned about how tall structures 
should be engineered to ensure they were safe. Researchers had studied the stresses of 
wind-loading, as wind speed and its gustiness increase with height. Watertight steel 
and concrete foundations could now be sunk into the granite bedrock to the 37 m (120 
ft) required to support the structure’s height and weight. Safety lifts were tried and 
tested. Even so, there were plenty of new challenges, such as how to deal with 
sewage, how the 12,000 future employees might escape in an emergency, how to 
bring hot and cold water to all 58 floors, and how to heat and cool a building of this 
scale. In fact, the skyscraper would be the first to have its own coal-fired steam 
engines to generate power. 


The Woolworth Building was ready within two years, complete with terracotta 
gargoyles, a 57th-floor observatory, and a basement swimming pool. Its sumptuous 
yellow marble lobby featured glimmering mosaics and plaster figures of Gilbert 
holding a model of the building, Aus taking the measurements of a steel girder, and 
Woolworth himself toying with nickels and dimes. 


Gothic detailing, especially towards the summit of the tower, was deliberately over- 
scaled to make it clearly visible. As it rose, the skyscraper lost bulk, with setbacks on 
its 30th, 45th, and 50th floors giving it a stepped appearance. It was capped by a five- 
storey, copper-clad pyramidical structure rising to a spire. The stepped-back design 
proved to be ahead of its time; from 1916, the city’s local zoning laws required tall 
buildings to taper as they rose skywards to prevent them from overshadowing 
adjacent lower buildings and streets. The rules would contribute to the distinctive 
form of later, taller Art Deco Manhattan skyscrapers — notably the 77-storey Chrysler 
Building (1928) with its terraced crown and the 102-storey Empire State Building 
(1930). 
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A copper roof tapering into an ornate, spire decorated with gargoyles and tracery crowns the 
terracotta exterior of the 58-storey Woolworth Building. 


TE 
“A skyscraper is a machine for making the land pay.” 
Cass Gilbert 
Record and Guide of New York, 1900 


The safety lift 


Skyscrapers would have been unfeasible without safety lifts, or “elevators” as 
they are known in the US. Steam-powered devices had hoisted goods since the 
early 1800s, but the idea of transporting people in this way did not emerge 
until the 1850s, when American inventor Elisha Otis designed an essential 
safety feature. While working in a bedstead factory in Yonkers, New York, he 
came up with the idea of a clamping arrangement that would halt a lift instantly 
if its cable broke. 


With an assistant on hand to cut the lifting rope above him, Otis 
demonstrated an open platform lift in 1854, at the New York Exhibition of the 
Industry of All Nations. Otis’s first commercial safety lift was installed in a 
New York store in 1857. Another man, Otis Tufts, filed a patent for a closed 
passenger lift in 1859, but it was Elisha Otis’s safety model, patented two years 
later, that prevailed and became an essential feature of new high-rise buildings. 


Otis takes a bow after the rope is cut, demonstrating the safety of his open lift in the 
Crystal Palace built for the New York exhibition. 


Instant success 


Constructing the Woolworth Building cost around $13.5 million (around $353 million 
today), including $5 million for the land. Woolworth paid for the land and put another 


$5 million into the project, with investors covering the remainder. The opening 
dinner, held on the building’s 27th floor, was attended by 900 VIPs, while President 
Woodrow Wilson switched on the building’s lights remotely from Washington, DC. 


The new building included more than 2,000 offices, accessed via 29 express or all- 
floors lifts, and stairs from the western entrance led directly to Park Place subway 
station. Woolworth himself took just one and a half floors of offices. Elsewhere in the 
building, dozens of small- to medium-sized companies rented space, many of them in 
the new technology and service sectors, together with larger corporations, including 
several American railroads. 

The skyscraper won instant public acclaim, The Wall Street Journal terming the 
building “unique and one of the most beautiful in the world”. Recently renovated, it 
now houses a mix of offices and expensive apartments. 


A grand marble staircase in the spectacular lobby of the Woolworth Building leads up to a 
mezzanine floor lit by a large stained-glass skylight. 


Launching a golden age 


Woolworth died in 1919, shortly after World War I, but his architect Gilbert lived on 
to witness the golden age of skyscraper construction during the late 1920s and 1930s, 
which occurred despite the Wall Street Crash of 1929. Gilbert was involved as an 
advisor in the development of one of Manhattan’s finest clusters of city skyscrapers: 
the Rockefeller Center, which was built between 1929 and 1940. This vertical 
complex seemed to integrate seamlessly into the horizontal tangle of the streetscape 
below, with luxury shops, arcades, and restaurants built into the ground floors of its 
high-rise blocks. 


Today, Manhattan’s skyline is a veritable mountain range of buildings punctuated 
by the spires of its most famous Art Deco skyscrapers. Over the century and more 
since the Woolworth Building took shape, skyscrapers in a wide range of designs 
have stretched competitively ever further upwards, transforming the character and 
profile of city centres around the world. 


“The skyscrapers of New York are romantic, a gesture of pride . . . but the street has been killed and 
the city made into a madhouse.” 


Le Corbusier 


Lecture, 1935 


See also: The pyramid * Gothic * The Industrial Revolution * Gothic Revival * 
Wrought iron * The concrete frame * Art Deco * Post-war skyscrapers * 
Sensationalism 


VISIBLE SYMBOL 
OF POWER 


IMPERIAL LEGACY 


IN CONTEXT 
FOCUS 


Giving form to colonial rule 


BEFORE 
1858 Britain institutes Crown rule in India. 


1887 British architect Frederick William Stevens finishes the Victoria Terminus 
(now the Chhatrapati Shivaji Terminus) in Bombay (Mumbai), built in the Italian 
Gothic style. 


AFTER 


1948 British rule in India ends as the Indian Independence Act of 1947 comes into 
force. 


1989 The first restoration of Rashtrapati Bhavan (Viceroy’s House) by Indian 
architect Sunita Kohli is completed. 


2019 The huge Central Vista redevelopment project is launched to update much of 
the administrative area Edwin Lutyens designed. 


In the late 19th and early 20th centuries, the British Empire was at its peak and 
expressing its colonial might through imposing residences, administrative buildings, 
and railway terminals. In colonies of the empire such as Australia and New Zealand, 
the Georgian style was often preferred, although Canada chose High Gothic in 
contrast to the Neoclassical buildings in neighbouring America. India, whose own 
historic buildings famously include the Mughal Empire’s Taj Mahal, posed a 
challenge for the British. Here, they built imperial structures in hybrid styles — often 
mixing European Classical with Islamic domes and Hindu-inspired ornamentation. 


Britain’s announcement in 1911, that India’s capital would move from Calcutta 
(now Kolkata) to Delhi gave rise to an ambitious, imperial construction project. New 
Delhi was to be a crowning achievement of colonial architecture and a symbol of 


power, but its design was long and arduous. By the time the inauguration was 
celebrated in 1931, the British Empire was waning and faced increasing resistance 
from Indian nationalists. 


Colonial powers use established European architectural styles 
in a conquered nation as a mark of authority and dominance. 


A colony's differing climate New landmark buildings may 
and geology may require include design elements 


the use of local building traditional to the 
materials and structural colonized country as a 
modifications. gesture of integration. 


Merging influences 


British architects Edwin Lutyens and Herbert Baker were appointed to design the new 
city. Lutyens, who favoured a highly distinctive brand of stripped-back Classicism, 
initially presented designs that were firmly European, but came under political 
pressure to create buildings in an Anglo-Indian style. 


Lutyens resentment was clear; he wrote, “they want me to do Hindu — Hindon’t I 
say!” Despite his initial resistance, he successfully merged Classical elements with 
Hindu and Mughal-Islamic features — “dressing for the weather,” as he liked to refer 
to it. 


“The new city had to be a truly imperial city that would absorb the heritage of the many ancient 
capitals previously built on the site.” 


Aseem Inam 


In The Emerging Asian City, 2012 


A palatial residence 


The Rashtrapati Bhavan (originally the Viceroy’s House and later Government 
House) was the most important structure of the New Delhi development, and the heart 
of the Central Vista administrative centre. Approached via a dramatic, long, 
ceremonial roadway called the King’s Way, the frontage of the palatial residence’s 
central domed structure is a bold, seemingly Classical colonnade. The columns, 


however, are designed around what became known as the Delhi Order — a new 
Classical Order devised by Lutyens, with acanthus leaves from Greek architecture 
mixed with stone bells inspired by Hindu temples moulded into their capitals. Instead 
of Classical cornices, protruding canopies or chhajja, characteristic of Mughal 
architecture, cover doors, windows, and arches, creating deep shadows around the 
building. Numerous water features with stone basins dot the roofline, and red 
sandstone jaalis — screens perforated with ornamental patterns — feature throughout 
the building. The central dome, which began as a reference to Rome’s domed 
Pantheon, was redesigned to resemble a Buddhist stupa. Interiors range from grand 
staterooms to charmingly playful nurseries. 


After the creation of the Republic of India in 1950, efforts were made to redefine 
the Rashtrapati Bhavan as a symbol of freedom and Indian democracy, and it became 
the nation’s official presidential residence. Yet its Classical elements, so skillfully 
blended with local traditional features, continue to mark its style as a distinctive 
hybrid, born of the British imperial age. 


The dome of the Rashtrapati Bhavan, modified to resemble a Buddhist stupa, has arched, red 
sandstone jaalis (screens) around it and stonework carved with decorative elephant heads. 


See also: Islamic inspiration * Indian temples e Mughal India * Classicism * Reviving 
the past ° Statement architecture * Italian Empire 


A STRUCTURAL 
ARTIST 


INDUSTRIAL AESTHETICS 


IN CONTEXT 
FOCUS 


Designing for industry 


BEFORE 


c. 350 Bce The Greek mathematician Menaechmus studies the geometric properties 
of the parabola. 


1886-88 ck Catalan architect Antoni Gaudi employs parabolic arches in the design 
of the mansion of Palau Guell in Barcelona, Spain. 


AFTER 


1950 The parabolic arches of St Charles Borromeo Cathedral in Chillán, Chile, 
represent the fingers of hands in prayer. 


2004 The Agora, a long curved walkway leading to Athens’ new Olympic Stadium 
in Greece, is formed by 99 tubular steel parabolic arches. 


2017 Parabolic arches made by local people from local materials shape the pavilion 
of the Rwanda Cricket Stadium in Kigali. 


Eugene Freyssinet, a French structural engineer and pioneer of prestressed concrete, 
described himself as cautious of architecture and averse to contemporary art. And yet 
he created concrete structures imbued with intuitive as well as rational and 
mathematical beauty. None was finer or more impressive than the twin concrete 
airship hangars he designed and constructed at Orly airport, near Paris, France, 
between 1921 and 1923. 


Freyssinet designed the hangars in the form of sequences of reinforced concrete 
shell parabolic arches. These are shaped like one end of an ellipse — an elongated 
circle. The thickness of each arch lessened as it rose from concrete foundations to its 
crown just shy of 60 m (197 ft) high. Each hangar was 300 m (984 ft) long and 


sported 40 arches, made in sequence on site as the formworks (moulds) that the 
concrete was poured into were moved on rails. The entire process took 44 weeks. 


The need for efficiency 


For Freyssinet, perfecting the process of construction was all important. It was fine to 
come up with a new form of structure, but he believed that the engineer’s goal was 
also to ensure it could be built quickly, efficiently, and economically. 


At Orly, once the arches were in place, little needed to be added to the hangars. 
Sheets of reinforced yellow glass were inserted in bands between concrete ribs 
connecting the arches, to bring daylight into the hangars while protecting the fabric 
skins of the airships they were to house. Reinforced concrete turrets offered 
ventilation throughout, and catwalks suspended from under the arches supported 
gondolas that could carry equipment and personnel to service the airships. 


World War I 
highlights the need to 
build new types of industrial 
buildings quickly and 
efficiently. 


New methods of 
construction are applied. 


The result is anew and 
unexpected engineering- 
led structural beauty. 


New methods allow new 
structural forms. 


Inventive and beautiful 


Freyssinet was technical director of the Limousin Company, established before World 
War I, which built bridges and industrial buildings. Although the Orly airship hangars 
are his best-known design, the company oversaw the construction of many industrial 
workshops between 1914 and 1928. Freyssinet showed that industrial buildings could 
be some of the most inventive and beautiful of all structures. Le Corbusier, captivated 
by the architectural possibilities of the hangars, published photographs of their 
construction in his magazine L 'Esprit Nouveau. The hangars did not survive World 
War II, however. Squadrons of American B-17 Flying Fortress and B-24 Liberator 
bombers destroyed them in May 1944. 


Like Italian structural engineer Pier Luigi Nervi, whose 1935 aircraft hangars at 
Orvieto, Italy, were also destroyed during World War II, Freyssinet had a “static 
sense", the ability to envision and understand structure even when nearly every 
building he designed was an experiment. 
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For the Orly hangars, Freyssinet used formworks of pine planks that enclosed steel bars to 


reinforce the concrete poured in. When the concrete dried, the pine was taken off and reused. 


Airships 

The dirigible, or navigable, lightweight steel-framed airship, made its mark 
from 1900 with the first of the famous Zeppelins. These German airships were 
a successful form of commercial transport in the first third of the 20th century, 
carrying passengers and air freight. They grew to be enormous: the LZ129 
Hindenburg (1936) was 245 m (804 ft) long. 


Architects and engineers were fascinated by the lightness of dirigibles — 
which offered so much space for so little weight — by the advanced hangars 
needed to house them, and by the possibility of airships docking on the tops of 
skyscrapers. When constructed, the Empire State Building in New York, US, 
was equipped with a docking gantry for airships, although this was never used. 


In 1937, the destruction by fire of the hydrogen-filled and extremely 
flammable Hindenburg in New Jersey, US, put an end to the era of commercial 
airships, though they have made something of a comeback in the 21st century. 
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The German airship Hindenburg made 17 round trips across the Atlantic, including seven 
between Germany and Brazil. 


See also: The Industrial Revolution * Prefabrication e Wrought iron * The concrete 
frame * Futurism * Hi-tech 


WE WILL 
REMEMBER THEM 


WAR MEMORIALS 


| 
| 


.IN CONTEXT 


| FOCUS 


Monumental memorialization 


BEFORE 

81 ce The Arch of Titus in Rome, Italy, sets the style for many later war memorials. 
1843 Nelson's Column in London, UK, celebrates the British admiral's victory at 
the 1805 Battle of Trafalgar. 


| 
1865 The American Civil War ends, and in its aftermath communities across the 
US begin to erect memorials for those who have died. 


| AFTER 
| 1967 An 85-m (280-ft) statue of Mother Russia forms the centrepiece of 
Volgograd's Battle of Stalingrad memorial. 


2011 The 9/11 Memorial in New York City, US, is an urban forest of white oak 
trees with two reflecting pools, marking the site of the World Trade Center's Twin 
Towers. 


The design of war memorials that would inspire future generations of all allegiances 
and nationalities was never less than challenging. In 1919, an 11-m (36-ft) wood-and- 
plaster war memorial was erected in Whitehall, London, close to the Palace of 
Westminster. Designed by British architect Edwin Lutyens, it was an original take on 
the ancient Greek cenotaph (“empty tomb") erected in honour of those war dead 
whose remains lay elsewhere. Originally dedicated to all those who served and died 
on the British side in World War I, the new Cenotaph's elemental and slightly 
mysterious character caught the public imagination. There was no effigy, no 
nationalistic symbols, and few words. The following year, it was rebuilt in permanent 
Portland stone. 


War memorials serve different purposes: 


dedications to 
those who reminders of monuments to 


made the the horror of war, a nation’s victory. 
ultimate sacrifice, 


Focuses the “national memory”. 


Mountaintop memorial 


Set on top of a 1,776-m (5,827-ft) mountain in the Italian Dolomites, Il Sacrario di 
Monte Grappa (Military Monument of Monte Grappa), completed in 1935, is one of 
the most powerfully atmospheric European war memorials. Gathered here are the 
largely unidentified remains of Italian and Austro-Hungarian soldiers who had fought 
one another in the mountains. Evoking both a fortress and temple, the extensive white 
stone memorial was designed by Italian architect Giovanni Greppi, working with 
sculptor Giannino Castiglione. The Italian ossuary rises in tiers to the tomb of 
Marshall Gaetano Giardino, commander of the Italian Army of the Grappa, and then 
to a small circular chapel dedicated to the Madonna del Grappa. 


From there, a Roman-style road, La Via Eroica, leads 300 m (984 ft) along the 
mountaintop to a mighty stone portal and, via granite steps, to the Osservatorio, a 
balcony with spectacular views across the Dolomites. A second circular ossuary 
contains the remains of Austro-Hungarian soldiers. At this great altitude, the feeling 1s 
of a coming together of the mortal and the divine. 
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The Italian ossuary of the Monte Grappa memorial has six terraces; on the upper five, the dead are 


interred in niches dug into the local white stone. 


Tannenberg Memorial 


The construction of imposing military memorials continued until the outbreak of 
World War II. The Tannenberg Memorial (1927), designed by German architects 
Walter and Johannes Kriiger, is the most theatrical German example. It takes the form 
of an octagonal eight-towered Teutonic knights’ castle on a hilltop in East Prussia 
(now Poland). When Field Marshall Paul von Hindenburg, victor of the World War I 
Battle of Tannenberg, was buried there in 1934, the memorial became a place of 
secular, nationalistic pilgrimage, entwined in Nazi mythmaking. It was partly 
destroyed by the Germans themselves early in 1945, and some of the site’s masonry 
was later used to build the Soviet War Memorial in Olsztyn, Poland. 


Vernacular war memorials 


In Britain alone there are approximately 100,000 war memorials. These range 
from simple plaques in churches to stone crosses in villages and towns, and 
markers at the sites of ancient battlefields. The majority date from the period 
after World War I. Virtually every village, town, and city had lost men in the 
conflict, but neither then, nor after World War II would the British government 
allow the bodies of the fallen to be repatriated — instead, men and, later, 
women too, would be recalled in memorials at home. 


Although distinguished British architects — notably Lutyens, Reginald 
Blomfield, Herbert Baker, and Charles Holden — produced official designs of 
great dignity for war cemeteries in France, Belgium, and the Middle East on 
behalf of the Imperial (now Commonwealth) War Graves Commission, it was 
left to local authorities to decide on the appropriate design and site for local 
memorials. 
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The war memorial in Kemerton, UK, commemorates residents of the village who were 
killed in World War I and World War II. 


See also: The ziggurat * The pyramid * Imperial legacy * Italian Empire ° 
Deconstructivism 


EVERYTHING 
MUST BE 
REVOLUTIONIZED 


FUTURISM 


IN CONTEXT 


| 


| FOCUS 


Architecture in the age of the machine 


BEFORE 

| 1911 Italian Futurist artist Gino Severini visits Paris, France, where he encounters 
the Cubism that will greatly influence his geometric style. 

1912 Futurist artists hold their first exhibition outside Italy, at the Bernheim-Jeune 
| gallery in Paris. 

| 1919-21 Ukrainian architect Vladimir Tatlin designs the unbuilt Monument to the 
Third International, planned for Petrograd, Soviet Union (now St Petersburg, 
Russia). 

| AFTER 


| 1939 The Futurist magazine Artecrazia criticizes Italy's Fascist government for 


denouncing Modernism, and is shut down. 


While many 20th-century movements attempted to reconcile or reinvent the past, 
Futurism wanted to obliterate it, starting with the Renaissance heritage of Italy, where 
the movement developed. Although few Futurist buildings were ever realized, the 
philosophy behind the movement became an influential component of Modernism. 
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Cultural reset 


Futurism was an artistic and social movement. In 1909, its figurehead, Italian poet 
and theorist Filippo Tommaso Marinetti, published The Manifesto of Futurism in the 
French newspaper Le Figaro. This fierce proclamation outlined the Futurist mission: 
to shock society out of its obsession with traditional culture, history, and mythology 
with new forms of art born out of technology, speed, and violence. 


The Futurists promoted their ideas through dramatic writings and seratas — evening 
gatherings where they roused their audiences with provocative speeches. In 1910, 
Marinetti published his second manifesto, Uccidiamo il Chiaro di Luna! (Let’s Kill 
the Moonlight!), describing the dazzling glow of hundreds of light bulbs 
overpowering the light of the moon — a striking image of technology obliterating the 
romantic symbols beloved by artists and poets. Later that year, a third manifesto took 
aim at Venice for its slavish obsession with the past, saying: “Let us fill the stinking 
little canals with the rubble of the tottering, infected old palaces”. Copies of the 


pamphlet were thrown over the city from the top of the clock tower in St Mark’s 
Square. 


The Futurists envisaged the birth of radical new cities and buildings once the 
remnants of the past had been swept away. At its most extreme, Futurism advocated 
violence and war, which Marinetti believed would create the clean slate the Futurists 
needed in order to fulfil their objectives. For this reason, many supporters of Futurism 
wanted Italy to enter World War I, and signed up to fight when it did so in 1915. 


New cities 


The most enduring vision of Futurism was La Citta Nuova (The New City), a proposal 
published in 1914 by young Italian architect Antonio Sant’ Elia, who was probably the 
author of the unattributed Manifesto of Futuristic Architecture of that year. In his 
drawings for La Citta Nuova, soaring monolithic skyscrapers are connected by 
elevated walkways. 


Like Marinetti, Sant'Elia promptly signed up for military service in 1915, but died 
the following year. The Futurists continued building on his ideas with new 
manifestos. In 1934, the Futurist Manifesto of Aerial Architecture singled out the 
1923 Fiat Lingotto car factory in Turin by the young architect Giacomo Matté-Trucco 
as a truly Futurist work. Its structure is based on a continuous production line. A 
concrete ramp rises through the building, allowing raw materials to enter at its base, 
and culminates in a rooftop test track for newly produced cars. While this structure 
was highly specific to its purpose, the factory was recognized as a vision for how 
entire cities could be built around function and technological processes, a concept that 
influenced architecture in the early years of the Soviet Union. 


Corbusier called the factory “one of the most impressive sights in industry”. 


“The fundamental characteristics of Futurist architecture will be its impermanence and transience.” 


Manifesto of Futuristic Architecture 


The movement founders 


Interest in Futurism began to wane in the wake of World War I, not least because 
there was little money available for large-scale projects. The movement’s links with 
Fascism — Marinetti co-authored the Fascist Manifesto with right-wing activist 
Alceste De Ambris in 1919 — initially made it acceptable to Fascist leader Benito 
Mussolini, but this did not last. Marinetti’s death from a heart attack in 1944 brought 
Italian Futurism to an end. 


See also: The Renaissance * Pioneering Modernism * Architecture of the Russian 
Revolution * Functionalism * Italian Empire 


aes 
FUNCTION WITHOUT 
SENSIBILITY REMAINS 
MERE CONSTRUCTION 


IN CONTEXT 
FOCUS 


Individualistic design 


BEFORE 


1890-1914 The Art Nouveau style is embraced across Europe. Highly decorative, it 
is characterized by curvilinear forms inspired by nature. 


1912 Antoni Gaudi completes Casa Mila in Barcelona, an early Expressionist 
building. 


AFTER 


1937 Icelandic architect Guðjón Samúelsson begins designs for the Hallgrimskirkja 
church in Reykjavik. Its jagged spire is said to reflect the geology of Iceland. 


1954 Le Corbusier builds a novel, highly expressive work — Notre Dame Du Haut 
in Ronchamp, eastern France. 


Emotional power made manifest in swooping concrete, glass prisms, and jagged brick 
is the essence of Expressionism. Working mainly in Germany after World War I, 
when most Modernist architects were embracing Functionalist, industrially influenced 
design, Expressionist architects maintained that human qualities such as raw, 
unfettered emotion were crucial to the art of building. 


Individual style was a key tenet of Expressionism. Rather than uniting around a 
certain aesthetic, its followers shared a set of beliefs about how to approach the act of 
design. Suspicious of dogmas that attempted to set out rules for buildings, they treated 
architecture as a work of art, to the extent that conceptual drawings often took 
precedence over the practicality of getting something built. Artisanal skills and 
traditional materials were prized, echoing the values of the Arts and Crafts movement. 
The expressive potential of new materials was also embraced, although ambitious 
designs sometimes overestimated what was possible. 


Inner worlds 


Expressionism first emerged in painting and graphics. In 1905, a group of German 
artists and architects led by Ernst Ludwig Kirchner formed Die Briicke (The Bridge) 
in Dresden. They wanted freedom from established artistic convention, often based on 
realism, to create emotionally charged works. A similar group, Der Blaue Reiter (The 
Blue Rider), formed in Munich in 1911 after Russian artist Wassily Kandinsky’s 
radically abstract painting Composition V was rejected from an exhibition in the city. 


The term Expressionism was coined by Czech art historian Antonin Matejcek in 
1910 to contrast the work of these artists with that of the Impressionist movement. 
Instead of attempting to capture the immediate feelings produced by what they 
perceived around them (Impressionism), Expressionist artists sought to express their 
inner world. In architecture, this would mean placing the architect’s imagination 
above all else — be it the site of the proposed building, the client, or any style or 
movement. 


“Whoever renders directly and authentically that which impels him to create is one of us.” 
Die Briicke 


Manifesto statement, 1905 


Pioneering materials 


The imaginative designs produced by Expressionist architects led to an experimental 
approach to new and old materials. A key example of Expressionism is the Einstein 
Tower in Potsdam, Germany, designed by Erich Mendelsohn in 1921 to house an 
observatory for taking astrophysical measurements that would test Einstein’s theory 
of relativity. Mendelsohn hoped that his novel structure could be moulded entirely 
from reinforced concrete, which had never been tried before. However, the technical 
difficulties his plan presented, along with a global shortage of concrete in the 
aftermath of World War I, eventually led to the use of stucco-covered brick for much 
of the building, but Mendelsohn’s bold intentions live on in the tower’s name — 
Einstein being a pun on “One Stone” (Ein Stein). 


The sculptural form of Erich Mendelsohn’s Einstein Tower in Potsdam was intended to express 
the dynamism of scientific endeavour, as well as reflect the tower’s practical purpose as a solar 


observatory. 


Glass and brick 


The sensuous forms achieved by poured concrete was just one strand of 
Expressionism. For German architect Bruno Taut, architecture’s expressive potential 
lay in the use of different kinds of glass, until then mainly a surface or decorative 
material. Taut visualized entire buildings made out of glass. His Glass Pavilion, 
commissioned by glass manufacturers for the “Deutsche Werkbund 

Ausstellung" (German Craftsmen Exhibition) of 1914 in Cologne, featured a double- 
layered pineapple-shaped dome, with reflective glass on the outside and coloured 
prisms on the inside creating a dazzling display, and a staircase with glass treads. Taut 
described the pavilion as a “little temple of beauty". 


Other Expressionist architects looked to the raw intensity and sharp edges that 
could be achieved through the humble brick, leading to Brick Expressionism, a style 
in its own right. German architect Peter Behrens — whose students included the young 
Walter Gropius, Le Corbusier, and Mies van der Rohe — was an early proponent of 
this style. At his Technical Administration Building of the Hoescht dye works in 
Frankfurt, completed in 1924, the entrance hall is 15 m (49 ft) high and lined with 
green, red, purple, orange, and yellow bricks in a step formation. 

Another striking example of Brick Expressionism is Hamburg's Chilehaus, 
designed by Fritz Hóger in 1924 to symbolize the economic revival of the port city 
after World War I. 


Fritz Héger’s Chilehaus office building (1924) in Hamburg was commissioned by shipping 
magnate Henry Sloman. An example of Brick Expressionism, its sharp lines suggest the prow of a 
passenger ship. 


“The architect must carry within himself an awareness and knowledge of all the deep feelings and 
sentiments for which he wants to build.” 


Bruno Taut 


The City Crown, 1919 


Fade-out 


While Expressionism took root in Germany as a reaction to the political and social 
upheavals before and after World War I, it also spread to other northern European 


countries, including Austria, Czechoslovakia, Denmark, and the Netherlands. 
However, as the Modernist movement gathered pace, Expressionism faded away, 
despite the central role it played in the early careers of many Modernist architects. 
Nowhere is this more apparent than in the work of Walter Gropius, who abandoned 
the Expressionism evident in his jagged Monument to the March Dead in Weimar and 
Sommerfeld House in Berlin (both completed in 1922) to pursue a more dogmatic 
Modernism. 


The Nazi party, which came to power in Germany in 1933, cared little for the 
distinction between Expressionism and Modernism, and declared both styles 
degenerate. As Germany returned to Neoclassicism, many of its most talented 
architects began to emigrate. 


Expressionism rejects past forms and traditions, 
especially Classicism. It embraces the modern age. 


It celebrates It embraces 
It explores the the inherent imaginary 
expressive beauty of concepts 


potential of materials, unhindered 
buildings. such as brick by practical 
and glass. constraints. 


Erich Mendelsohn 


Born in the German town of Allenstein (now Olsztyn, Poland) in 1887, Erich 
Mendelsohn studied architecture in Berlin and Munich. A talented artist, he 
supported his studies by selling paintings. Although he would be influenced by 
Neoclassicism, Jungendstil, and Functionalism, he is most often linked with 


Expressionism. As a young soldier in World War I, he produced drawings of 


highly imaginative buildings, which were exhibited to acclaim in Berlin. 


After the war, Mendelsohn embarked on his architectural career. Among his 
early successes were the Einstein Tower, Potsdam (1921), and a factory in 
Luckenwalde for hat-maker Steinberg, Hermann & Co (1923), a brick-built 
structure that resembled the shape of a hat. 


In 1933, Mendelsohn fled Nazi Germany for the UK, where he embraced the 
International Style (closely related to Modernism) in his 1936 design for the 
De La Warr Pavilion in Bexhill-on-Sea on the south coast. After moving to the 
US in 1941, he taught architecture at the University of California, Berkeley 
until his death in 1953. 


See also: Organic forms * Pioneering Modernism * Expressive mass housing * 
American Modern * Late Le Corbusier * Brutalism * Free spirits « New forms 


THE ATMOSPHERE 
OF OLD SPAIN 


SPANISH COLONIAL REVISITED 


IN CONTEXT 
FOCUS 


American nostalgia 


BEFORE 


1600s Jesuit priests build Christian missions with white stucco walls, exterior 
arcades, and tiled roofs in Spain’s American colonies. 


1890 The Mission Revival style — unadorned adobe walls enclosing inner 
courtyards — becomes popular in California, Arizona, and New Mexico. 


1893 American architect Arthur Page Brown designs the Californian pavilion at the 
Chicago World’s Fair in Mission Revival style. 


AFTER 


1930s Spanish Colonial Revival buildings inspired by the homes of Hollywood 
stars are built in Shanghai, China. 


1939 Union Station opens in Los Angeles, a mix of Art Deco and Spanish Colonial 
Revival. 


Casa Grande (The Big House), the mostly 1920s centrepiece of the Hearst Castle 
estate in San Simeon, California, could not have been more different from the sleek, 
Modernist houses that were being built across the US in the early 20th century. With 
its grand, ornamental facade reminiscent of a Spanish church, it was an extreme 
example of Spanish Colonial Revival style, then taking America’s southwest by 
storm. 


American states and cities search for their own distinctive 
architecture instead of importing styles from Europe. 


Architects look to America’s own past for inspiration. 


In California, buildings are influenced by the 
Spanish missions built between the 16th and 19th century. 
Two strands develop... 


Mission Revival 
architecture, echoing some 
Modernist styles. 


Highly decorative 
architecture inspired by 
Spanish Baroque. 


The Enchanted Hill 


When newspaper publisher William Randolph Hearst inherited the vast, 101,000-ha 
(250,000-acre) property in 1919, he commissioned architect Julia Morgan to design a 
hilltop estate, which he called La Cuesta Encantada (The Enchanted Hill), later 
known as Hearst Castle. The first woman to be licensed as an architect in California, 
and also to graduate from the Beaux-Arts school of architecture in Paris, Morgan 
worked on the project for decades. Directed by Hearst, she turned to historical 
vernacular styles, and in particular Spanish Colonial Revival, to achieve a 
romanticized take on Californian living. 


Hearst's vision was influenced by the Panama—California Exposition, held in San 
Diego in 1915 to mark the opening of the Panama Canal. The pavilions were built in a 
mixture of Mission Revival style (plain stucco walls on a horizontal plane, with 
shaded arcades and courtyards) and Spanish Baroque (highly decorated structures 
with ornamental towers) set among Spanish-style gardens. 


Morgan introduced various Spanish Revival features across Hearst’s enormous 
estate, blending them with references to the Italian Renaissance and the Baroque. The 
estate’s three palatial guest houses were inspired by Spanish domestic architecture, 
with slightly plainer stuccoed surfaces, deep arcades, balconies, and terracotta roofs. 


D 


ch was partly modelled on 
the church of Santa Maria la Mayor in the town of Ronda, southern Spain. 


Twin bell towers flank the entrance of Hearst Castle's Casa Grande, whi 


“The San Diego Exposition is the best source of Spanish in California.” 
William Randolph Hearst 
Letter, 1919 


California dreaming 


Over time, Spanish Colonial Revival style evolved into something new, detached 
from any historical rules or context. The style spread to Florida and Mexico in the 
1930s as “Colonial californiano", often for new villas that evoked luxury, modernity, 
and a Mediterranean paradise. The style was even adopted in places that had no 
historical connection to Spain, such as Australia and China. The understated luxury it 
exudes — combined with a sense of nostalgia that Modernist homes could never 
achieve — cemented the style in America's southwest. It is still used for mansions and 
estates today. 


See also: Latin American Baroque * Eclecticism * Pioneering Modernism * Reviving 
the past e Mid-century Modern 


GREATING A 
NEW WORLD 


ARCHITECTURE OF THE RUSSIAN REVOLUTION 


IN CONTEXT 
FOCUS 


Revolutionary aesthetics for a new society 


BEFORE 


1861 Abolition of serfdom releases millions of peasants from private estates and 
accelerates Russia’s industrial revolution. 


1908—09 Moscow hosts three “Golden Fleece" exhibitions of work by avant-garde 
Russian artists. 


1910 Russian Futurism emerges in art, influenced by Filippo Marinetti’s Manifesto 
of Futurism in Italy. 
AFTER 


1954 The Georgian-British architect Berthold Lubetkin completes Bevin Court, a 
housing development in London that he describes as a “social condenser”. 


1980s Deconstructivism — a non-linear architecture — emerges in the US and 
Europe. 


Avant-garde architects and artists across Russia were given a new impetus after the 
October Revolution of 1917, which brought Vladimir Lenin and the Communist Party 
to power and created the Soviet Union. It was a time for new aesthetics informed by 
utopian ideals, and also for revolutionary building types. Lenin’s Decree on Land 
(1917) abolished private property and redistributed landed estates. 

This new aesthetic was explored and debated at the VKhUTEMAS (Higher Art and 
Technical Studios) and the INKhUK (Institute of Artistic Culture) in Moscow. Chief 
among the movements they spawned was Constructivism — using modern engineering 
and technology to fulfil social ideals. 


Angular forms 


Constructivism was founded by architect Vladimir Tatlin and artist Alexander 
Rodchenko. Inspired by Italian Futurism and the work of Cubist artists such as Pablo 
Picasso, it used angular forms and rejected decoration. It also recognized the power of 
art and architecture as a propaganda tool. 


In 1920, Tatlin presented designs for a Monument to the Third International to the 
association of world communist parties. Known as Tatlin’s Tower, this was to be the 
organization’s headquarters but it was never built. The proposed helical steel frame in 
which four revolving geometric structures were suspended — housing a theatre and 
offices — triggered a fierce debate about the relationship between architecture, art, and 
functionality. Russian artist Naum Gabo remarked: “Either build functional houses 
and bridges or create pure art or both. Don’t confuse one with the other.” 


“In reinforced concrete we have not only a new material but ... new constructions and a new method 
for designing buildings.” 


Vladimir Tatlin 
Zodchii, 1915 


The Rusakov Club 


Workers’ clubs were built throughout the Soviet Union for education, propaganda, 
and leisure and social activities. In Moscow, the Rusakov Club (1928), designed by 
Konstantin Melnikov as a theatre for tram workers, fulfilled the Constructivist ideal. 
Looking like a giant cog, its soaring, reinforced-concrete forms contain three 
auditoriums, which project out of the facade and over the street below. Their shape — 
which Melnikov called “tensed muscle” — strongly hints at their function. 
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Commissioned by trade unions, Moscow’s Rusakov Club contained a cinema, library, and 
gymnasium as well as a theatre. 


Influencing change 


An enduring Constructivist idea from this period was that of the social condenser, a 
vision for housing based on the belief that architecture could influence behaviour and 
break down social hierarchies. The concept is most strongly associated with Soviet 
architect Moisei Ginzburg — his work includes Moscow’s Narkomfin Building (1928), 
a mix of individual apartments and shared spaces, including kitchens, créches, 
laundry areas, a library, and a gymnasium. 


Constructivist ideas spread abroad, especially after 1924, when those Soviet 
architects and artists who rejected new leader Josef Stalin’s rigid preference for 
Neoclassicism were forced into exile. Other architects, such as Ilya Golosov, 
responded by combining Constructivism with elements of Neoclassicism to create a 
style that he called Postconstructivism. 


Post-revolutionary Russia is founded on utopian 
ideals of social equality and collective good. 


Realizing these ideals requires rapid 
modernization and industrialization. 


Rapid, large-scale construction and efficiency are 
embraced and bourgeois aesthetics are rejected. 


See also: The concrete frame * Pioneering Modernism * Reviving the past * Futurism 
e Expressionism * Functionalism * Hi-tech * Deconstructivism 


eae ee EN. 
A HOUSE IS A 


MACHINE 


FOR LIVING IN 


FUNCTIONALISM 


IN CONTEXT 
FOCUS 


Function-based design 


BEFORE 


1904 French architect Tony Garnier exhibits designs for Une Cité Industrielle, a 
Socialist utopian city with areas segregated by function. 


1918 After World War I, Modernist architects visualize a new, better world with 
functional homes for all. 


AFTER 


1947 Le Corbusier produces designs for Chandigarh, the first planned city in post- 
independence India. 


1956 The functional design of Brasília, Brazil's new capital, is based on guidelines 
drawn up by the Congres internationaux d'architecture moderne (CIAM) co- 
founded by Le Corbusier. 


1959 At the final meeting of the CIAM, Le Corbusier's Functionalism is rejected in 
favour of more humanist approaches to urban design. 


The concept of Functionalism in architecture — that the design of a building should 
essentially reflect its purpose — has existed since at least the writings of the Roman 
architect Vitruvius, who in his 10-volume De Architectura (1st century BcE) named 
utility as a crucial component of architecture: “The ideal building has three elements; 
it is sturdy, useful, and beautiful". The conflation of Functionalism with an industrial, 
mass-production aesthetic emerged out of architectural Modernism and its rejection of 
ornament in the early 20th century. Driven by advances in engineering and 
transportation, Functionalism ceased to be simply an idea of logical, useful design 
and, for some architects, became almost a moral crusade. Key to the promotion of 


these new ideas was Swiss—French architect Charles-Edouard Jeanneret, better known 
by his pseudonym, Le Corbusier. 


In 1923, Le Corbusier published a work that changed the course of architectural 
history: Vers Une Architecture, translated as Towards a New Architecture in 1927. It 
was made up of several of his essays on architecture, urbanism, and design published 
earlier in L Esprit Nouveau (The New Spirit), a magazine he had founded in 1920 
with poet Paul Dermée and painter Amédée Ozenfant and in which he first adopted 
his pseudonym. 


Architects begin to embrace the importance 
of function in new buildings. 


Concrete-frame construction frees up interior 
space so walls and windows can be placed 
only where essential to a building’s use. 


Homes can be designed with open, light, and versatile spaces 
conducive to healthy and efficient modern living. 


A building’s purpose informs its design, 
creating a new Functionalist aesthetic. 


Functional modern homes 


In the opening essay of Towards a New Architecture, Le Corbusier declared that the 
architecture of his time was “stifled by custom". For him, the engineering profession, 
inspired by economy of form and governed by mathematical calculation, was able to 
achieve the ultimate harmony between form and purpose. This, his book declared, 
was essential in architecture, too. Towards a New Architecture explains in detail how 
to create buildings for the new age. Le Corbusier's iconoclastic Plan Voisin of 1925 
envisaged replacing quarters of central Paris with modern cruciform towers shot 
through with fast motor roads. 


Addressing domestic design, Le Corbusier wrote that functional, mass-produced 
homes were essential to avert a class-based revolution. The home should be a 
“machine for living in", he declared, based around the idea of efficiency and the 
health of its residents, and quickly built with modern materials, but beautiful, too. 


“Form ever follows function, and this is the law.” 
Louis Henry Sullivan 


American architect (1856-1924) 


Five key points 


In 1926, Le Corbusier outlined five points of architecture, a series of principles to be 
used in the design of his new house-machines. The first involved “pilotis”, a grid of 
reinforced concrete columns to bear the structural load and raise a building off the 
ground, freeing up space beneath it for parking or recreation. The pilotis idea evolved 
from Le Corbusier’s earlier concept of the Dom-Ino frame, a reinforced concrete 
frame of columns and floors that take the building’s load. 


The pilotis led directly onto Le Corbusier’s second and third key points — the “free 
plan” and “free facade”. As load-bearing pilotis removed the need for internal 
supporting walls, a building’s interior could be freely designed as the architect and 
client desired, rather than compartmentalized by rooms. Similarly, as the building’s 
facade had no structural role, external walls could be in a choice of materials and 
styles. 


Horizontal windows were the focus of Le Corbusier’s fourth point. As outer walls 
were not structural, they could accommodate large openings on each side of the 
building, illuminating the interior without damaging the building’s stability. Le 
Corbusier’s fifth point called for roof gardens compensating for the space covered 
over by the building and providing a healthy space for residents. 


Villa Schwob in La Chaux-de-Fondes, Switzerland, completed in 1916 to Le Corbusier’s design, 
has a Dom-Ino frame of concrete pillars supporting each floor. 


The roof serves 
as a recreational area 
and garden. 


Large, horizontal windows 
let in air and light, and 
offer views on all sides. 
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There is a versatile, open 
floor plan in which walls and 
rooms are created to suit 

individual taste. 


Load-bearing concrete 
pilotis support the 
structure of the building. 


The facade can be freely 
designed as the external walls 
have no structural function. 


*We shall arrive at the House-Machine ... beautiful in the same way that the working tools and 
instruments which accompany our existence are beautiful." 


Le Corbusier 


Towards a New Architecture, 1927 


The manifesto in practice 


Le Corbusier's five points clearly reveal his mission to make homes and other 
buildings as functional, versatile, and efficient as possible. They are manifestly 
present in his work in the 1920s and 30s, and in the work of other architects 
worldwide who drew on his brand of Functionalism, from Lucío Costa and Oscar 
Niemeyer in Brazil to Kenzo Tange in Japan. 


At the 1925 International Exhibition in Paris, Le Corbusier presented his L'Esprit 
Nouveau pavilion, a prototype modular housing unit, built using a simple structural 


grid with an open-plan living and kitchen space on the ground floor and bedrooms 
above. Many contemporary style critics were hostile to the design. 


It was in private commissions — far from the cheap and quick mass-production that 
Le Corbusier had outlined — that the architect was able to demonstrate his manifesto. 
The Villa Savoye, built at Poissy, France, between 1928 and 1931, was an 
architectural experiment for wealthy clients Pierre and Emilie Savoye, described by 
Le Corbusier as being “without preconceptions, either old or new”, which gave him 
immense creative freedom. 


In many ways the origin of the typical “white cube” Modernist home, Villa Savoye 
is a crisp rectilinear building raised on slim pilotis. Long, ribbon windows on every 
side, made possible by Le Corbusier’s “free facades”, flood the interior spaces with 
light. The building has no clear front or back; each side is equally open to the 
landscape and well lit, the whole topped by a roof terrace. Though constructed from 
precast concrete components, white plaster unifies the residence, giving it a singular 
form — a feature that would define Modernism in the 1920s and 30s. 
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The ramp and funnel of the Villa Savoye, its angular lines, and tubular railings are reminiscent of 
an ocean liner. Glass expanses flood it with light. 


Tailor-made for daily life 


True to Le Corbusier’s description of the machine-house, the Villa Savoye revolved 
around the daily life of its inhabitants. It has a multi-storey central ramp — his 
promenade architecturale — leading upwards through the house. It starts on the 
ground floor, where a sweeping driveway designed for the turning radius of a car 
creates a dramatic entrance, and ends on the rooftop terrace. Tubular metal railings 
along the ramp’s balustrade help give the home its distinctive ocean-liner aesthetic, 
mirrored in tubular metal furniture designed by Charlotte Perriand, with whom Le 
Corbusier collaborated on the living spaces. 


Sharing with Emilie Savoye a belief in the health benefits of fresh air and sunshine, 
Le Corbusier raised the villa’s living spaces to an upper level where they open out 


onto the rooftop terrace. The servants and chauffeur had no such luxuries, with living 


quarters on the darker ground floor beside a garage and laundry space. 


The central ramp and staircase of the Villa Savoye curl sensuously upwards from the ground floor 


to the first-floor living area and then up to the second-floor solarium. 


*Uninhabitable" 


The Villa Savoye was successful as a prototype for Le Corbusier's five points, but 
less so as a home for its residents. A few years after moving in, Emilie Savoye would 


call it *uninhabitable" due to leaks in the flat roof and heat-loss as a result of the large 


expanses of glass. In his pursuit of minimalism, Le Corbusier removed drainpipes and 
windowsills from the design, which created more water and drainage problems. After 
the Savoyes left the house during World War II, occupation by both the Germans and 
Americans led to severe deterioration. By the late 1950s, Villa Savoye was only 
narrowly saved from demolition by a campaign that rescued it as a national 
monument and museum. 


* After innumerable demands, you have finally accepted that the house you built in 1929 is 
uninhabitable ... Please render it habitable immediately." 


Emilie Savoye 


Letter to Le Corbusier, 1937 


Le Corbusier's legacy 


While Le Corbusier expressed his ideas in private house designs, he had conceived 
them with visions of mass-producing entire cities. Key concepts — such as separating 
vehicular and pedestrian traffic and creating strict functional divisions between 
businesses, dwellings, transport, and recreation — would steadily gain ground. Other 
ideas that seemed impossible in the 1920s became reality after World War II, when 
bomb damage required partial or entire rebuilding of cities. Le Corbusier's vision 
shaped new developments well into the 1960s. 


Such was Le Corbusier's genius that UNESCO has listed 17 of his buildings in 
seven countries, citing them as an outstanding contribution to the Modern movement. 


Le Corbusier 


Born in 1887 in La Chaux-de-Fonds, Switzerland, Charles Edouard Jeanneret 
(later known as Le Corbusier) left school to train as a watch engraver but soon 


turned to architecture, designing Arts-and-Crafts-style homes. In his early 


twenties, he worked for both French architect Auguste Perret, who pioneered 
the use of reinforced concrete, and German architect Peter Behrens, who 
designed the AEG Turbine Factory, Berlin. 

From 1922 to 1940, with his cousin Pierre Jeanneret, Le Corbusier 
developed his industrial aesthetic and built signature white Cubist villas, while 
also promoting plans for huge, utilitarian housing schemes. Later in life, his 
use of raw, exposed concrete (béton brut) was made famous by the Unité 
d’ Habitation housing block in Marseille (1952). Le Corbusier died in 1965, in 
Cap Martin, France. 


Key works 


1923 Vers une architecture (Towards a New Architecture) 
1925 Urbanisme (The City of Tomorrow) 
1948 Le Modular I 


See also: Pioneering Modernism * Building Minimalism * Late Le Corbusier * A new 
city * Pure form * Accessibility 


SET 
THE VERY BEST 
POSSIBLE HOMES 

FOR WORKERS 


EXPRESSIVE MASS HOUSING 


IN CONTEXT 
FOCUS 


Vienna’s model schemes 


BEFORE 
1900-02 The Boundary Estate and Millbank Estate are built in London, UK, and 


are among the world’s first council-housing estates. 


1917 Work begins on Plan Zuid, Dutch planner Hendrik Petrus Berlage’s 
incorporation of social-housing estates into a new plan for Amsterdam. 


AFTER 
1934 During a Fascist coup, socialists take refuge in Vienna’s housing complexes, 
including Karl Marx Hof. 


1986 Austrian architect Harry Glück's Wohnpark Alt-Erlaa housing estate is 
completed in Vienna and is Austria’s largest social-housing scheme. 


2022 Subsidized housing makes up nearly half of Vienna’s residential stock. 


The success of housing developments built in Austria in the early 20th century 
secured the legacy of the “Vienna Model” as a benchmark for municipal housing. 
Such schemes were considerably superior to the often poor-quality, standardized, and 
prefabricated forms of mass housing — frequently driven by severe housing shortages 
— that later tarnished the image of architectural Modernism. 


Red Vienna 


During Rotes Wien (Red Vienna) — between 1919 and 1934 when the Social 
Democratic Workers’ Party of Austria (SDAP) controlled the city — its new 
residential architecture was inspired by the ideal that beautifully designed, state- 


provided housing should be a right for everyone. Affordable public housing was built 
for workers and funded by new forms of taxation on luxuries. 


Far from being mere housing blocks, the municipal buildings — Gemeindebauten in 
German — formed entirely new areas of cities, providing cultural institutions and 
social infrastructure such as kindergartens, public baths, dental clinics, libraries, and 
shops. Tenants for these new developments were selected according to their needs, 
with particularly vulnerable groups being prioritized. By 1934, Vienna had built more 
than 60,000 new municipal apartments, housing at least a tenth of its citizens. 


Unlike later tower blocks often isolated on the edge of city centres, in pursuit of 
their social goals the architects of the Gemeindebauten ensured that their new 
complexes were fully integrated into the historic fabric of Vienna itself. The buildings 
also included features typical of older housing — such as courtyards and communal 
areas — to organize space in a familiar way. While visual styles varied, many 
architects utilized Expressionism and its uplifting grandeur and monumentality to 
represent their social purposes for these bold new developments. 


Low wages and long 
hours require workers to 
live in cramped and 
unsanitary housing, 
close to their workplace. 


Conditions deteriorate 
so badly that the homes 
are designated as slum 
areas to be rebuilt. 


Some states begin to 
develop social policies to 
provide quality housing 
for all citizens, prioritized 
according to need. 


Monumental and 
modern designs reflect 


states' progressiveness 
and commitment to 
providing housing. 


Palaces of the proletariat 


The largest example of Vienna's Gemeindebauten was Karl Marx Hof (Karl Marx 
Court), an estate built between 1927 and 1930 by architect and city planner Karl Ehn. 
At 1.1 km (0.68 mile) in length, it remains one of the longest single residential 
buildings in the world and houses more than 5,000 residents. Almost fortress-like in 
appearance, the complex blends an Expressionist monumentality with the strong 
geometries of Art Deco — distinctive broad entrance arches crowned with statues run 
rhythmically along its length. The architectural drama seen elsewhere in civic or 


governmental architecture was used here to deliberately elevate the everyday lives of 
working people. It was also — literally — red, its exterior walls predominantly covered 
in a terracotta-coloured render. 


The large archways of Karl Marx Hof lead into leafy courtyards and playgrounds, 
which the apartments overlook. The housing itself is functional, with priority placed 
on communal facilities and the complex as a whole, rather than its interiors. The only 
decoration is in its public areas, where sculptures, murals, and decorative elements 
provided work for artists at a time when unemployment was rife. Repaired after 
World War II and later refurbished, Karl Marx Hof is a potent symbol of the fine 
social housing Vienna still sustains. 


Karl Marx Hof symbolized Vienna’s transformation into a modern city after Austria’s crushing 
defeat and loss of empire in World War I. 


“A socialist majority ... can ... benefit the inhabitants of the city [and] raise the prestige of Socialism 
elsewhere.” 


Robert Danneberg 
Austrian politician (1882-1942) 


See also: Dwellings * Expressionism * Functionalism * Elemental architecture * Art 
Deco * Humane Functionalism * Accessibility 


EVERY PART 
HAD TO SPEAK 


ELEMENTAL ARCHITECTURE 


IN CONTEXT 


FOCUS 
Distilling historic styles 


BEFORE 


1784 French Neoclassical architect Étienne-Louis Boullée proposes his Cénotaphe 
à Newton, designed in a highly distinctive style that uses simple geometries. 


1920 Edwin Lutyens completes the Cenotaph in London, the first of his many war 
memorials, which distil Classicism to its essence. 


AFTER 


1930s Italy's dictator Benito Mussolini favours a new style of elemental Classicism 
for public structures that references the Roman Empire. 


1960s New Formalism emerges in the US, using Classical proportions and 
symmetry to create monumental buildings. 


The Modern movement saw what could broadly be described as a process of 
"rationalization" in architecture, but this meant very different things to different 
architects. For some it meant the stripping away of all that was superfluous or 
unnecessary to the efficiency and function of a building, such as decoration and 
ornamentation. For other architects, Modernism was not about a process of removal 
but rather of careful and calculated distillation. Instead of pursuing an industrial 
aesthetic, they sought to express the philosophies of Modernism by reducing historic 
styles such as Classicism to their bare elements and began to experiment with what 
could be achieved using this novel approach. 


The search for an architectural “essence” tapped into a long preoccupation with the 
creation of something momentous and enduring. It introduced a drama and power that 
many felt was lacking in Modernism's white, lightweight box-like structures. Even 
the staunch Modernist Le Corbusier acknowledged that architecture, at its root, is 


nothing more than “the masterly, correct, and magnificent play of masses brought 
together in light". 


Modernist grandeur 


For some, elemental architecture was a way of introducing grandeur and 
monumentality into Modernism, no more so than for British architect Edwin Lutyens, 
who used a unique form of elemental Classicism to represent British imperial rule in 
India. For others, like Swedish architect Gunnar Asplund, it was a way of elevating 
civic infrastructure. Asplund's early work was in a Neoclassical style, but rather than 
abandon this for the new ideas of Modernism, he sought a synthesis of the two. This 
concept was writ large at one of his most successful works, the public library in 
Sweden's capital, Stockholm. 


Classical and functional 


Completed in 1928, Asplund's design for the library is essentially Classical in 
proportion and form, but with a modern twist. Its cylindrical “drum” houses a 
cavernous reading room with terraced levels of shelving designed to make finding a 
book as efficient as possible. While functional in layout, the interior is treated with 
rich finishes in wood and plaster, with a marble floor strongly influenced by the 
Pantheon. 


Outside, there are similar Classical motifs but they are pared back. The base is 
rusticated like a Renaissance palace, and the lime-plastered brickwork gives the 
appearance of singular, monolithic forms. The high entrance portals allude to the 
architecture of ancient Egypt, and a band of stucco hieroglyphs wrapping the building 
represents the subjects of the books housed inside. 


Soon after the library's completion, Asplund's style evolved. In 1931, he declared 
there was “no longer any need for old cultural forms" and his later works were clearly 
functional. But in the decades that followed, other architects revived distilled forms of 
Classicism in striking public and monumental works. 


A distinctive feature of Stockholm Public Library is its tall central “drum”. Originally, architect 
Gunnar Asplund had planned to top it with a dome informed by Rome’s Pantheon. 


“Because of its function as a public institution and its unique architectural qualities, Stockholm 
Public Library today stands as an early manifestation of Nordic welfare building.” 


Michael Asgaard Andersen 
Danish author (1973-) 


Gunnar Asplund 


Born in Stockholm in 1885, Gunnar Asplund studied at the city’s Academy of 
Fine Arts. While on a trip to Greece and Italy in 1913—14, he was exposed to 


Classical architecture, which left a deep impression. Returning to Sweden, his 
designs for the Woodland Chapel in Stockholm (1920) and Stockholm Public 
Library (1928) both emphasized geometrical simplicity. For the 1930 
Stockholm Exhibition promoting Swedish design, however, he created the 


highly influential Paradise Cafe that made extensive use of glass and an 
exposed steel frame. 


In 1931, Asplund was appointed professor of architecture at Stockholm's 
Royal Institute of Technology. His notable later works include the State 
Bacteriological Labs, Stockholm (1935), and an extension to Gothenburg Law 
Courts (1937). Many critics consider the Woodland Crematorium in Stockholm 
Cemetery (1935—40) — designed with fellow Swede Sigurd Lewerentz — to be 
his finest work. In 1994, it was declared a UNESCO World Cultural Heritage 
site. Asplund died in Stockholm in 1940. 


See also: The dome * Classicism * Pioneering Modernism * Expressionism ° 
Functionalism * Architectural design ° Italian Empire e Humane Functionalism 


LESS IS MORE 


BUILDING MINIMALISM 


IN CONTEXT 
FOCUS 
Minimalism 
BEFORE 


1885 American architect William Le Baron Jenney’s Home Insurance Building is 
built in Chicago, US; it is the first tall steel-frame structure. 


1921 Mies designs the world’s first steel-and-glass skyscraper in Berlin, but it is 
never built. 


1929 At the Universal Exposition in Barcelona, Spain Mies and Reich create the 
German Pavilion with precise, geometric Modernist forms. 
AFTER 


1932 The International Style of expansive, modular glass and steel is defined for the 
first time. 


1981 British architect John Pawson’s pared-back aesthetic in his van Royen 
Apartment, London, sets the tone for contemporary minimalism. 


When, in 1929, German architect Ludwig Mies van der Rohe (usually shortened to 
Mies) and designer Lilly Reich presented their clients Greta and Fritz Tugendhat with 
designs for Villa Tugendhat in Brno, Czech Republic, they showed a vast, open living 
space seemingly free from any structural supports. How exactly could this building 
stand? When the clients noticed small crosses on the plans, about five metres (16.5 ft) 
apart, Mies explained that they were the steel columns that would support the very 
structure of the building. 


The concept of open-plan living is now taken for granted, but at Villa Tugendhat 
Mies and Reich proposed something revolutionary. A grid of columns supporting 
reinforced concrete floors (a technique usually reserved for industrial construction) 


transformed the villa’s interiors and facades into blank canvases, free to be designed 
however the architect desired. 


Luxury in simplicity 


Minimalism can be seen in many early 20th-century architectural developments. 
Prioritizing function and removing ornamentation — whether as a philosophical choice 
or an economical one — united many emerging works in their simplicity. For Mies, the 
pursuit of minimalism was something more absolute. His desire to distill a structure 
down to its “skin and bones” — immortalized in his credo “less is more” — was not 
about removing all ornament in favour of function. Rather, it was to transform 
function into something ornamental in and of itself, often with luxury materials and 
expensive finishes. 


Villa Tugendhat’s white exterior, cut by a large ribbon window, may at first appear 
to be the archetypal Modernist villa. But inside, luxury materials and finishes 
dominate. The villa is raised on a podium cut into the sloping site, containing the 
service spaces and housing the equipment that controls the villa’s central heating, air 
conditioning, and electrically operated windows. 


Inside, the main living area is an open, bright vision for modern living. While the 
space is not compartmentalized, the dining and library areas are demarcated by a 
sheer panel of onyx that almost glows when hit by sunlight and a curved ebony 
screen. Most dramatically, Reich designed additional glass dividing walls that could 
slide into the floor like car windows. The only internal obstructions are the cross- 
shaped structural columns, which are finished in mirror chrome to blend into the 
background. 


Villa Tugendhat features glazed walls that wrap around the villa’s southeastern corner, 
highlighting the absence of load-bearing walls. 


Functional or frivolous? 


Mies and Reich had produced highly refined minimalism that seemed to confound the 
debate around function and ornament. Villa Tugendhat featured simple, controlled 
spaces that dazzled with rich material finishes. Its structure should have satisfied even 
the most rigorous functionalist, yet it was criticized on completion in 1930 for being 
“frivolous” and “modernist snobbery”. It is at once heavy and light, ancient yet 
modern. The Tugendhats encapsulated this neatly in their description of the home as 
“austere and grand — not in a way that oppresses, but one that liberates.” 


“Constructive clarity brought to its exact expression. This is what I call architecture.” 


Mies van der Rohe 


Mies van der Rohe 


A towering figure of modern architecture, Mies was born in Aachen, Germany, 
in 1886. After working in his father’s stone-carving shop, he moved to Berlin, 


where he designed Neoclassical villas for wealthy clients. He was noticed by 


German architect Peter Behrens, who invited him to work in his office 
alongside Walter Gropius and Le Corbusier. 


In 1920, Mies changed his birth name — Maria Ludwig Michael Mies — to 
Ludwig Mies van der Rohe as a means of marking his transition from 
craftsman to architect. His burgeoning career included reviving the then-failing 
Bauhaus school as its director from 1930, but the Nazis accused it of “cultural 
Marxism” and closed it in 1933. Mies emigrated to the US in 1938, where he 
met Frank Lloyd Wright and settled in Chicago. Later, his minimal but 
luxurious designs in the International Style — including Farnsworth House, 
Illinois (1951) and Crown Hall, Chicago (1956) — came into their own in a 
country then looking to define a bright, new commercial age. Mies died in 
Chicago in 1969. 


See also: Pioneering Modernism * Expressionism * Functionalism * Elemental 
architecture e American Modern * Late Le Corbusier * Post-war skyscrapers * Mid- 
century modern 


HOT JAZZ IN 
STONE AND 
STEEL 


ART DECO 
EET r) 


IN CONTEXT 
FOCUS 


Flamboyance and decoration 


BEFORE 


c. 1890—1910 Art Nouveau, the precursor to Art Deco, blurs the boundaries 
between fine and applied arts. 


1912 La Maison Cubiste, an installation at the Salon d’ Automne art exhibition in 


Paris, applies Cubist style to spatial design. 


1913 French architect Auguste Perret uses reinforced concrete to create a geometric 
facade for the Théâtre des Champs-Élysées, the first Art Deco building in Paris. 


AFTER 


1930s Streamline Moderne, inspired by sleek, aerodynamic forms, emerges in the 
US. 


2005 Bolivian architect Freddy Mamani launches Neo-Andean, a bold architectural 
style influenced by Art Deco. 


Frequently associated with the glamour of America’s Roaring Twenties, a period of 
economic prosperity, the Art Deco style reflects the confidence of the age. Bold and 
flamboyant, it began in France, but quickly spread around the world, influencing all 
fields of design, from architecture, furniture, and fashion to automobiles and the latest 
home gadgets. 


Stunning spectacle 


Art Deco (short for Arts décoratifs), took off at the 1925 Exposition Internationale des 
Arts Décoratifs et Industriels Modernes in Paris, a world’s fair promoting decorative 
arts and countering the increasing impact of mass-production. Its organizers, the 


Société des Artistes Décorateurs, insisted on designs that displayed “genuine 
originality" and a “modern inspiration". 


The exposition was a spectacle of colour, craft, and technology. Geometric forms 
drawn from Cubism, expensive materials, and high-level craft typified the displays. 
Technology was seen as a means of achieving artistry, not the antithesis of it, an 
approach that divided architectural opinion. Le Corbusier protested against decorative 
excess with the stark design of his L'Esprit Nouveau Pavilion (New Spirit Pavilion), 
declaring that “modern decorative art is not decorated". 


Le Corbusier was out of step with the public's desire for extravagance, and Europe 
soon embraced Art Deco — a term he used derisively. Employed widely for theatres, 
cinemas, hotels, and petrol stations, it was an expression of the jazz age, synonymous 
with fun and luxury. 


aw 9? 


Sinuous curves Bold interlocking Stylized natural Motifs inspired by Dynamic sculpture, 
that create a sense andrepeating forms, including ancient Egypt and especially of the 
of movement geometric shapes flowers and foliage the Aztec civilization female form 


Temples of commerce 


Art Deco found fertile ground in the US, where it was often used for office buildings 
and apartment blocks. From the late 1920s, Manhattan in particular saw the building 
of a succession of Art Deco “skyscrapers”, including 30 Rockefeller Plaza and the 
Chrysler Building — completed in 1930. 


The epitome of American Art Deco, the Chrysler Building was commissioned by 
Walter P. Chrysler, founder of the Chrysler automobile company, and designed by 
William Van Alen. Chrysler wanted it to reflect the ambition, technology, and sleek 
lines of the new motor age. He also wanted it to be the world's tallest building, which 
— at 319.5 m (1.048 ft) — it was, until surpassed by the Empire State Building in 1931. 
Van Alen's design used a steel frame in-filled with masonry and clad in emerald 
green granite, white marble, white glazed brick, and stainless steel. A dazzling 
terraced crown in stainless steel tops the tower, and metal gargoyles, eagles, and giant 
car hood ornaments protrude from its corners. 


The rich interiors of the Chrysler Building also reflect Art Deco extravagance. In 
the triangular entrance lobby, torch-like light fittings emit a low, warm glow that 
accentuates the natural patterns of the African and Italian marble walls and floors. 
The elevator doors are finished in wood veneers in geometric patterns, and the 
entrance doors are plated in shiny chrome. 


The seven-storey spire of New York’s Chrysler Building displays key Art Deco traits, including 
overlapping metallic “scales” and machine-like motifs. 


“I love New York.... Everywhere you look there is decoration." 
Tom Ford 
American designer (1961—) 


Global reach 


India and China also embraced Art Deco. The 1937 Ideal Home Exhibition in 
Bombay (now Mumbai) popularized the style among young Indian architects, who 
saw it as an anti-colonial rejection of Victorian architecture. In China, architects who 
had studied abroad developed a form of Art Deco that incorporated traditional 
Chinese elements. This is most notable in Shanghai, where the 1937 Bank of China 
Building — one of many Art Deco structures along the Bund, on Shanghai's waterfront 
— combines a monumental, block form with the upturned eaves of a traditional 
Chinese roof. 


During the Great Depression of the 1930s, the decorative form of Art Deco was 
increasingly replaced by cleaner, curved forms that reflected the streamlined shapes 
of ships and planes. The appetite for Art Deco style diminished with the onset of 
World War II and it fell out of fashion in both the US and Europe. 


See also: Organic forms * Art Nouveau * The skyscraper * Architecture of the Russian 


Revolution * Functionalism 


THE CHAIRS ARE 
ARCHITECTURE 


ARCHITECTURAL DESIGN 


IN CONTEXT 
FOCUS 


Integrated interiors 


BEFORE 


1849 German opera composer Richard Wagner popularizes the concept of the “total 
work of art” (Gesamtkunstwerk) in two essays. 


1893 Victor Horta completes Hótel Tassel, an Art Nouveau townhouse in Brussels, 
Belgium, for which he designs all the interior elements. 


AFTER 


1951 Mies Van der Rohe's Farnsworth House in Illinois, US, is completed, but his 
client rejects his choice of furniture. 


2006 British-Iraqi architect Zaha Hadid designs a private house on the outskirts of 
Moscow, Russia, with bespoke furniture perfectly styled for its curved form. 


A central tenet of Modernism was an understanding of architecture as a practice 
encompassing every element of a building's design — inside as well as out. In his 1967 
autobiography, American architect Frank Lloyd Wright recalled the discomfort he felt 
on seeing his creations equipped with furniture and decor that he had neither designed 
nor selected: “Very few of the houses", he wrote, “were anything but painful to me 
after clients brought in their belongings". As a result of Modernism's holistic 
approach to the production of a finished building, the boundaries between the 
decorative arts — including furniture and textiles — and architecture were blurred, a 
phenomenon embodied in the hybrid role of the Modernist architect-designer. 


Villa E-1027 


Overlooking the sea at Roquebrune-Cap-Martin in the south of France, E-1027 is a 
two-storey Modernist villa designed by Irish architect and interior designer Eileen 


Gray for her partner at the time, Romanian-French architect and critic Jean Badovici. 
Completed in 1929, the sleek villa is reminiscent of a white ocean-liner on stilts and it 
exemplifies an integral approach to architecture and design. Furnishings were 
fundamental to Gray’s vision for the building from the outset. Her plans for the house 
demonstrated her use of furniture and decoration as tools for demarcating internal 
space. 


The importance of interior design to the effect and function of the finished house is 
evident in Gray’s attention to the smallest detail. A description of E-1027, written 
with Badovici for his journal L Architecture Vivante (Living Architecture) in 1929, 
explains how the cushions accompanying a divan were designed so that they could be 
arranged around it like "satellites", in order to expand the available seating. Gray's 
“Non-conformist” chair had one upholstered armrest and one made from slanted 
nickel-plated steel. Much of the bespoke furniture designed by her was built into the 
fabric of the property, and it was her intention that no subsequent alterations or 
additions to the interior should be made. 


upholstery, and leatherwork, in contrast with the Modernist concrete, steel, and glass of the 


building’s structure. 


“External architecture seems to have absorbed ... architects at the expense of the interior.” 
Eileen Gray and Jean Badovici 


L’Architecture Vivante, 1929 


Total control 


While Gray’s integrated villa was modest in size, contemporaneous projects 
demonstrated the possibility of wholly unified design at a much larger scale. French 


architect Robert Mallet-Stevens was responsible for every element of Villa Cavrois, a 
Modernist interpretation of a chateau near Lille, northern France, which was 
completed in 1932. His design encompassed everything from the clocks that hung on 
the walls to the fittings in the huge bathroom and the “water mirror” in the garden, 
which reflects the villa’s 60-m (197-ft) facade. 


In 1998, New Zealand-born architect Mark Wigley criticized efforts to manage 
every detail of a design as “a fantasy about control, about architecture as control". It 
was this fantasy of order and control that the Postmodern architects who emerged in 
the second half of the 20th century sought to disrupt. 


Eileen Gray 


Born in Enniscorthy, Ireland, in 1878, Eileen Gray studied painting and 
lacquering at art schools in London and Paris before training with Japanese 
lacquerist and sculptor Seizo Sugawara in Paris. In 1917, Gray’s talent was 
recognized by British Vogue. In the same year, she secured the commission to 
design the interior of Parisian society hostess Juliet Lévy’s apartment, for 
which she produced many original works — including her cocoon-like 
Bibendum chair, which became one of her signature pieces. 


Gray moved into architecture in the late 1920s. Although she shared the 
credit for some of her designs with Jean Badovici, it is now believed that he 
often laid claim to work that Gray alone produced. After World War II, during 
which she was interned in France, Gray returned to design, although without 
the stellar success of her earlier career. However, in 1972, an exhibition of her 
work — “Eileen Gray: Pioneer of Design” — was staged in London, triggering a 
resurgence of interest in her career. She died in Paris in 1976. 


See also: Arts and Crafts * Art Nouveau ° Building Minimalism * American Modern * 
Mid-century Modern * New forms 


A PALACE FOR 
THE PEOPLE 


METRO STYLE 


IN CONTEXT 
| FOCUS 
Designing the public realm 


| BEFORE 
1863 The world's first underground railway opens in London, UK, with six stations 


| connecting Paddington and Farringdon. 


| 1904 The first section of the New York City Subway opens. One terminus — City 
Hall station — is designed by Spanish architect Rafael Guastavino in Romanesque 
| Revival style. 


AFTER 

1935 The Moscow Metro opens, initially with one line and 13 stations; Pick and 
Holden advise on its design. 

1999 London Underground's Jubilee Line Extension opens, with imaginative new 

stations designed by leading architects including Norman Foster. 


The expansion of London's Underground (“Tube”) network in the 1920s and 30s saw 
the application of modern design in remarkably everyday settings. This golden age of 
Underground design was guided by its brilliant chief executive, Frank Pick, and aided 
by Charles Holden, the architect he employed for many stations. 


Pick and Holden collaborated extensively until the former retired in 1940. Pick's 
aspiration was to find a "new architectural idiom" that would elevate these new Tube 
stations into powerful symbols of progress and modernity, both beautiful and useful. 
The two men's highly functionalist approach was summed up by Pick's motto of 
“Fitness for Purpose". 


In search of inspiration, Holden and Pick toured the architecture of northern 
Europe. They were interested in thoughtful examples of modern civic architecture 
rather than stations per se. The elemental forms particularly in vogue in Scandinavia 


struck a chord, combining the utility they sought with a simple, classical beauty. This 
was the style that would allow London’s stations to be functional yet untethered from 
stylistic trends; timeless and quietly monumental in a way that to this day defines 


many areas of the city. 


Early underground 
railways are shallow, 
built using the cut-and- 
cover technique. 


Technology is 
adopted that enables 
deep tunnelling. 


The unification of 
management of London's 
underground railways allows 
consistent design 
across the network. 


This modern form 
of transportation 
calls for new station 
designs to match. 


“The test of the goodness of a thing is its fitness for use.” 
Frank Pick 
Lecture, 1916 


Functional yet beautiful 


A European influence is clearly evident at Holden’s Arnos Grove station in north 
London. Evoking Swedish architect Gunnar Asplund’s Stockholm Public Library, the 
station is basically a rectilinear box with a cylinder at its centre. There are several 
elemental and modernized Classical motifs. The space on the facade usually reserved 
for a decorated frieze here serves the purpose of branding, bearing the station’s name 
on a strip of blue tiles and topped by a concrete cornice. 


Such was the success of London’s stations that Russian visitors took news of them 
back to Soviet dictator Joseph Stalin. Later, engineers who had built the London 
Underground were consulted extensively in the early construction of the Moscow 
Metro, the first section of which opened in 1935. Impressive though this was, it did 
not match the opulence of phase two (1938), whose stations are highly ornamental, 
more like churches than transport infrastructure. Despite stylistic differences between 
the London and Moscow networks, the goal was the same — to elevate public utility 


into a bright new age. 


- eo = Am = & w 
Opulent Art Deco Mayakovskaya station on the Moscow Metro was designed by Russian 


architect Aleksei Dushkin and opened in 1935. 


Charles Holden 


Born in Bolton, UK, in 1875, Holden studied at Manchester Technical School 
and Manchester School of Art. He moved to London in 1899, to work for 
architect H. Percy Adams. While there, he designed many buildings, including 
hospitals and libraries. For a decade after World War I, Holden worked on 69 
cemeteries in Belgium and France for the Imperial War Graves Commission. 


In 1924, Frank Pick commissioned Holden to design seven London 


Underground stations; these were to be the first of many. In 1930, he and Pick 


toured Europe researching the latest architectural styles. This trip was the 
prelude to Holden’s most productive decade, during which he designed many 
more Underground stations and the Senate House at the University of London. 
One of his last stations, Gant’s Hill, is noteworthy for its barrel-vaulted halls. 


Holden also had strong views on town planning. He argued that industry 
should be relocated outside of cities, with workers accommodated in new 
housing nearby. He died in 1960. 


See also: Pioneering Modernism * Functionalism * Elemental architecture * Art Deco 
* Humane Functionalism 


THE URGE TO 
DEMONSTRATE 
ONE’S STRENGTH 


STATEMENT ARCHITECTURE 
pu—€——— — E 


IN CONTEXT 
FOCUS 


Statements of political power 


BEFORE 


1806—14 French emperor Napoleon I commissions buildings and triumphal arches 
in the Classical style to reflect his military success. 


1929 Work is completed on Viceroy's House in New Delhi, a vast edifice in Anglo- 
Indian Classical style conveying Britain's imperial grandeur. 


AFTER 


1999 British architect Norman Foster's glass dome on the Reichstag, Berlin, 
symbolizes the reunification of Germany. 


2004 Berlin's Olympiastadion is restored and reopens as a state-of-the-art sports 
and entertainment venue. 


Bold projects with political agendas, from social housing and government buildings to 
stadiums and infrastructure, are imprinted on all of the world's great cities. Not only 
do they convey powerful messages, but they also shape how an aesthetic style is 
understood, distorting past associations to suit new ends. Once a particular style of 
architecture has been used to serve a certain purpose — such as the goals of a 
totalitarian regime — it can be difficult to see it in any other way. 


Totalitarian architecture 


The dictatorships that emerged across Europe in the 1930s, particularly those of Adolf 
Hitler in Germany and Joseph Stalin in the Soviet Union, used architecture to shape 
national image and history. While the Bauhaus in Weimar Germany (1918-33) and 
the VKhUTEMAS design institute in Moscow had pioneered Modernist ideas, this 
changed with the rise of Nazism and Stalinism. Hitler denounced Modernism as 


“degenerate” for its rejection of tradition and viewed the Bauhaus as a haven for 
communists. Some works, such as Walter Gropius’s Expressionist sculpture 
Monument to the March Dead, were demolished as part of this censure. To Stalin, 
Modernism appealed only to the cosmopolitan elite, and did not represent or inspire 
the proletariat. 


Modernist architecture often communicated nothing more than its function and 
purpose. The architecture of antiquity, however, with its centuries-old cultural 
associations, spoke of empire, enlightenment, grandeur, and tradition. For Stalin, 
Classical buildings contained messages that chimed with Socialist Realism — a new 
style championed by Stalin that idealized life in the Soviet Union. For Hitler, 
Classicism evoked a long line of powerful empires, to which the Third Reich — or 
“Third Empire", intended to last 1,000 years — was a direct descendant. 


Totalitarian governments 
endorse architecture that 
reinforces their 
image of strength 
and power. 


Modern architecture is 
seen as degenerate and 
is rejected. 


Classical architecture is 
favoured due to its historical 
associations with tradition 

and power. 


New ornamentation is added to 
symbolize a new ideology. 


The power of ruins 


It may seem strange for a new regime to evoke the idea of its destruction, but this is 
precisely what Hitler’s chief architect, Albert Speer, had in mind. In 1936, Speer 
published the essay Die Ruinenwerttheorie (The Theory of Ruin Value) in which he 
outlined the concept of designing buildings in a way that guaranteed they would 
eventually turn into beautiful ruins — ones that spoke of a civilization’s power and 


grandeur long after the buildings had collapsed and decayed. While Speer was not the 
first to realize the power of ruins — the idea of their being aesthetically valuable was 
an enduring Romantic fascination — he was the first to harness the concept for 
political ends. He envisaged buildings that would retain their power for centuries, and 
would, as Hitler declared, “be comparable with ancient Egypt, Babylon, and Rome”. 


With the concept of “ruin value” came a rejection of modern styles and materials. 
Speer dismissed steel construction because he believed it would last for only 50 years. 
For important state buildings, he preferred load-bearing stone masonry, which was 
labour-intensive and expensive. Industrial production was considered adequate for 
projects such as mass housing — provided it was finished in a traditional style — but for 
large-scale government works, including the proposed redevelopment of Berlin, sheer 
mass and emotional force were key. 


Albert Speer 


Born in Mannheim, Germany, in 1905, Albert Speer qualified as an architect in 
1927. After joining the Nazi Party in 1931, he was advised to submit designs 
for the stadium where the Nuremberg Rally would be held in 1933. 


Quickly becoming a confidant of Hitler, Speer was appointed Commissioner 
for the Artistic and Technical Presentation of Party Rallies and Demonstrations 
and later became head of the Chief Office for Construction. His designs for the 
Chancellory, the Zeppelinfeld stadium, and the unbuilt Volkshalle all used an 
austere and monumental Classical style, with a view to creating such beautiful 
ruins that the Third Reich would never be forgotten. In 1942, he was appointed 
Minister of Armaments and Munitions. 


After the defeat of Nazi Germany in 1945, Speer was convicted of war 
crimes and crimes against humanity and sentenced to 20 years imprisonment. 
Upon his release in 1966, he failed to relaunch his architectural career but 
became a successful writer about the Third Reich. He died in 1981. 


“Buildings still stand ... as powerful witnesses to the past of the great nations.” 


Albert Speer 


Berlin’s Olympiastadion 


The Nazi regime seized on the 1936 Olympic Games in Berlin as an opportunity to 
promote its ideology worldwide, especially as the games would centre on an 
amphitheatre — in the great tradition of antiquity — and would be the first to be 
televised. The original plan was to renovate the Deutsches Stadion, designed by Otto 
March for the 1916 games but never used due to the outbreak of World War I. But 
Hitler quickly recognized the propaganda value of a new building. Otto March’s son, 
Werner March, was commissioned to design an entirely new stadium. 


According to Speer, March initially proposed a modern structure of steel, concrete, 
and glass, but this was completely out of step with Hitler’s aesthetic taste and Speer’s 
ideas of ruin value. Allegedly threatening to cancel the games over the stadium, Hitler 
eventually agreed to Speer adapting March’s design by adding a Neoclassical facade. 


The Olympiastadion was an austere version of the Roman Colosseum, finished in 
limestone and approached by a wide plaza that could be used for parades and rallies 
when the Olympics were over. The entrance was flanked by two massive stone pillars, 
between which the Olympic rings were hung. Hitler favoured a stern approach to 
Classicism and, although the Nazi swastika was used throughout, the stadium features 
barely any ornamentation. The only exception to this were Greek-style statues of 
muscle-bound athletes by Arno Breker, a personal friend of Speer, and other sculptors 
endorsed by the Nazi regime. 


Like many examples of statement architecture, the Olympiastadion was too large to 
take in visually. It had to be walked through, so that its immensity could be fully 
experienced. As in other German cities, the Nazi associations are so strong that 
Berliners continue to grapple with how the building should be treated. Demolition 
would erase associations with past Nazi crimes but preservation acts as a warning 


against repeating them. 


“Fuhrer” balconies (a 


accommodate Hitler and 
his closest associates 


Olympic torch 


The bell tower is 77 m (247 ft) tall 


Capacity for 100,000 people, 
including 64,000 seated 


"Two-tier 
Neoclassical 
colonnade 


The Olympic symbol of 
five rings is suspended 
over the entrance 


Twin entrance towers are 
48m (157 ft) tall. One borea 
clock, the other a swastika 


The Olympiastadion deployed stripped-down Classicism to inspire awe and wonder but also to 
intimidate, elevating the Nazi state while diminishing the individual. 


Soviet values 


In the Soviet Union, imposing a common aesthetic was one of the ways in which 
Moscow could promote its totalitarian ideology, and monumental architecture 
representing communist values was built across its vast territories, which by 1946 
included more than 100 nationalities. In the early days of the Soviet era, Vladimir 
Lenin's leadership (1917—24) established art schools that aimed to produce avant- 
garde artists and designers capable of meeting the needs of a socialist state in new and 


imaginative ways; this project was abandoned when Stalin became leader after 
Lenin’s death. 


Socialist Realism 


Stalin believed that architecture and art should be realistic and traditional, and free 
from abstraction. He considered the Neoclassicism of the French Beaux-Arts style, 
and its concept of architecture parlante, or “speaking architecture” — the use of 
architectural form or allegorical ornamentation to convey ideas — well suited to this 
purpose. 

Other forms of architecture were not labelled as “degenerate”, as in Nazi Germany, 
but a ruling of 1932 outlawed independent artistic unions and replaced them with the 
state-controlled Union of Soviet Architects and Academy of Architecture, which 
imposed state-sanctioned Socialist Realism across the arts. Four rules drawn up by the 
Congress of Soviet Writers in 1934 articulate the new parameters: works of art had to 
be relevant to workers, represent scenes of everyday life, be realistic in terms of 
representation, and support the aims of the Communist party. 


Classical revival 


After being out of fashion in the years immediately after the Russian Revolution of 
1917, the country’s Neoclassical architects began to build again. The Lenin State 
Library designed by Vladimir Shchuko and Vladimir Gelfreikh, commissioned in 
1929 but not completed until 1945, conveyed this new outlook. Its tall, square 
columns — designed to embody the stability and strength of Soviet ideology — are 
inspired by Classical architecture, but their sharp geometries are an echo of 
Constructivism. 


The Lenin State Libary (now the Russian State Library), designed in Neoclassical style in 
Moscow, incorporates a two-row frieze depicting readers alongside soldiers and workers. 


“Architecture is the will of an epoch translated into space.” 
Mies van der Rohe 


Architecture and the Times, 1924 


See also: The arch * Pioneering Modernism * Reviving the past * Imperial legacy * 
Architecture of the Russian Revolution * Italian Empire 


THE NEW 
ROME WILL 
EMERGE 


ITALIAN EMPIRE 
E 


IN CONTEXT 
FOCUS 


Fusing the ancient and the modern 


BEFORE 


80 ce Construction of the Colosseum in Rome is completed. It is the largest 
amphitheatre ever built. 


1923 Mussolini addresses the inaugural exhibition Il Novecento Italiano (“The 
Italian 1900s”), a group of artists who favour Romantic representation over 
abstraction. 


AFTER 


1960 Much of the EUR (Rome World’s Fair) site is completed for the Summer 
Olympics in Rome, including a stadium designed by Fascist architect Marcello 
Piacentini. 


2017 After 18 years of work, Studio Fuksas completes “The Cloud”, a convention 


centre and hotel complex at the EUR. It is the largest building completed in Rome 


in more than 50 years. 


The intersection of Fascism and Modernism can be traced back to Italian Futurism at 
the turn of the 20th century and the embracing of a new architecture born of the 
industrial age. But when the future Fascist dictator Benito Mussolini became prime 
minister of Italy in 1922, the country lagged behind other European countries in the 
technological progress that the Fascists and Futurists wanted to reflect. For Mussolini, 
the solution lay not in demolishing the past, as the Futurists advocated, but in merging 
Modernist ideas with a romantic representation of Italy’s ancient history. 


Mussolini’s vision was known as romanità (*Roman-ness"). It tried to imbue his 
modernizing goals of Fascism with the spirit of ancient Rome, albeit an 
oversimplified version. In addition to shaping buildings, romanita influenced 
everything from social values, informed by ancient Roman ideas of vigour and 


courage, to language, including attempts to resurrect Latin. Mussolini’s ambition was 
to export this new approach to Italy’s empire in Africa, mirroring the spread of 
ancient Greco-Roman culture across the Roman Empire. 


In architecture, romanita led to stile littorio, combining historical, monumental 
styles of Imperial Rome with the new ideas of Functionalism and Rationalism. For 
Mussolini and his regime, the aim was to produce buildings reminiscent of the 
architecture of antiquity but constructed in progressive and modern ways. 


Mussolini delivers the Fascist salute next to a statue of the ancient Roman conqueror Julius Casear 
in 1935, shortly before the Italian conquest of Abyssinia (modern-day Ethiopia). 


“Rome is our point of departure and of reference; it is our symbol, or if you like, it is our myth.” 
Benito Mussolini 


Statement, 1922 
[E 


Building a new Rome 


In 1937, plans were unveiled for Esposizione Universale Roma, known as EUR, to 
host the 1942 World’s Fair as a celebration of 20 years of Fascism in Italy. The 
masterplan for the EUR’s 194-ha- (480-acre-) site was designed by Marcello 
Piacentini, a key figure in the architecture of Fascism and Italy’s colonies. His design 
was rooted in the layout of ancient Rome — a rectilinear, often symmetrical, grid 
around a central forum — on the same scale as Rome’s centro storico (historic centre). 
Piacentini proposed using the same building materials, namely limestone, marble, and 
tufa (a rough, easily cut volcanic stone). There were also plans to bring the Obelisk of 
Axum in Ethiopia — an Italian colony — to Rome to stand in one of the piazzas, just as 
the Emperor Augustus had erected an obelisk from ancient Egypt to symbolize 
conquest of that land. As well as the historic and imperial elements, there were also 
strikingly modern plans for a “Palace of Light” built out of glass. 


In the end, the World’s Fair never took place; World War II broke out in 1939, and 
Italian Fascism collapsed in 1943. The EUR was left in limbo, full of partially 
finished monuments to a deposed regime. 


Mussolini evokes an idealized image of ancient Rome 
to promote the nationalist ideology of Fascist Italy. 


At the same time, he is keen to present Italy 
as a modern nation. 


Architects realize Mussolini's vision by: 


Combining Classical 
forms and monumental 
proportions with the 
pared-back principles 
of Modernism. 


Using modern building 
techniques. 


Fascist Italy is presented as a strong, 
powerful, and forward-thinking nation. 


Square Colosseum 


The jewel in the EUR crown was the Palazzo della Civilta Italiana (Palace of Italian 
Civilization), designed by Giovanni Guerrini, Ernesto La Padula, and Mario Romano 
in 1940. Originally intended to exhibit the work of Italian artists at the World’s Fair, it 
is part-monument, part-building, its unadorned surface and simple arches 
demonstrating Mussolini’s goal of reducing Classical Roman architecture to its bare 
elements. It became known as the Colosseo Quadrato (Square Colosseum), a modern 
version of the city’s historic amphitheatre. A quote from Mussolini’s speech 
announcing his 1935 invasion of Ethiopia was engraved around the top of the facade. 


Unlike the original Colosseum in Rome — and unlike buildings designed by 
architects in Nazi Germany, who favoured traditional building methods, such as load- 
bearing stone construction — the Palazzo della Civilta Italiana was designed to create 
the illusion of a complete stone structure. Its solid-looking exterior was created by the 
cladding of a reinforced concrete skeleton with thin travertine (limestone) panels that 
gave the appearance of a structure made of marble. The building’s original plan, 
vetoed by Mussolini, also included an interior ramp running through the building to 
allow visitors to circulate through the planned exhibition. 


Across the empire 


The quest to find the "architectural essence" of ancient Rome also influenced 
construction in Italy's African colonies, which by 1936 included the territories of 
Libya, Eritrea, Ethiopia, and Somalia. Initially, architects working in the colonies 
were mainly occupied with designing individual structures, such as villas for the 
colonial workers, government buildings, and monuments. 


In Libya, a move to local building methods and forms was encouraged through 
Giovanni Pellegrini’s Manifesto of Colonial Architecture and the writings of architect 
Carlo Enrivo Rava, who saw the country's buildings — with small windows, white 
walls, and courtyards — as *overwhelmingly rational". But this was less about 
respecting architectural traditions than uncovering a sense of romanità in the colonies. 
Rava remarked how "the Arab house ... is nothing more than the ancient Roman 
house, faithfully reproduced". 


Unlike Libya, Ethiopia had not been part of the Roman Empire, and its towns were 
seen as having no architectural merit. Plans for entirely new urban areas to house 
Italian colonists, notably in the capital Addis Ababa, treated a historic, densely 
populated city as a blank slate. The city's Black residents were to be confined to their 
own "quarters" at the city's edges, segregated from the white Italian inhabitants in the 
centre. Transport routes were specifically designed to limit the Italian colonizers’ 
interaction with the local population. 


High walls, 
often enclosing 
interior courtyards, 
as in traditional 
Arab houses 


Small windows 
to keep out 
the heat 


Loggias — covered 
corridors with open 
sides — providing shade 


Whitewash to reflect 
the sun's rays 


Arches recalling both 
Classical and North 
African architecture 


Architecture in Italy’s African colonies combined Classical forms, such as loggias and 
colonnades, with local building techniques for keeping interiors cool. 


“There should be no doubt about the character and civilization of the nation that has erected [these] 
buildings.” 
Giovanni Pellegrini 


Manifesto of Colonial Architecture, 1936 


Manifesto of Colonial Architecture 


In 1936, in the wake of Italy’s brutal “pacification” campaign in Libya, 
Giovanni Pellegrini published Manifesto dell’architettura coloniale (Manifesto 
of Colonial Architecture). Drawing on his own trips across Libya, it detailed 
how architectural ideas unfolding in Rome could be applied to Italy’s colonies. 


The manifesto argued that Italy’s colonial architecture should take 
inspiration from local architecture and reject “false imitation". Typical 
elements in Libyan houses such as courtyards and small windows were 
embraced. They were seen both as sensible responses to the climate and, 
importantly, as the basis of a new ordered and functional style that borrowed 
from, but was superior to, vernacular architecture. 


Pellegrini’s Libyan designs included public buildings and villas. In Tripoli, 
the Villa Salvi, with its simple pattern of linked white cubes, is typical of the 
manifesto’s aims. 


White “utopia” 


Construction of the new Addis Ababa, based on plans drawn up by architects Ignazio 
Giudi and Cesare Valle, began in 1939 but ended the following year, when the British 
Army began its campaign to liberate Ethiopia. In neighbouring Eritrea, however, 
particularly in the capital Asmara — which Mussolini called La Piccola Roma (Little 
Rome) - the impact of Italian architects can still be seen. In a 1938 plan by Vittorio 
Cafiero, only partially implemented before Italy’s defeat by the Allies in East Africa 
in 1941, a town centre for white Italians was separated from a “natives’ quarter” by a 
commercial and industrial belt where educated Eritreans could mix with Italians. 
Buildings designed in various styles, but mostly influenced by Art Deco and 
Futurism, were intended to project the concept of a modern utopia — at least for white 
Italians — filled with lively cafés and cinemas. 


Asmara’s Fiat Tagliero building, designed by Giuseppe Pettazzi in 1938, is an 
example of this vision. A petrol station that resembles an aeroplane, reflecting a new 
age of fast travel, it has a central tower and two reinforced concrete “wings” that 
shelter a forecourt on either side. The station, now a UNESCO World Heritage Site, is 
an enduring symbol of Italy’s colonization of Eritrea. 


The Eritrean Orthodox cathedral of Enda Mariam, Asmara, combines elements of the Italian 
Rationalist style with bold colours and local building techniques. 


See also: The arch * Reviving the past * Imperial legacy * Futurism * Art Deco * 
Statement architecture 


SS UIT 
A BUILDING SHOULD 
APPEAR TO GROW 
EASILY FROM ITS SITE 


AMERICAN MODERN 


| IN CONTEXT 
| FOCUS 


| Liberating Modernism 


| BEFORE 


| 1910 Frank Lloyd Wright completes his Robie House, now considered the finest 
| example of Prairie School architecture — a uniquely American Modernist style. 


| 1925 In Germany, Bauhaus founder Walter Gropius publishes Internationale 
| Architektur, a photographic survey of modern buildings in Europe and the 
| Americas. 


1934 Gropius emigrates to the US, as do many Modernist architects fleeing the 
| Nazis. 

AFTER 

1959 Frank Lloyd Wright completes New York City's Guggenheim Museum. 


| 1960s A new skyscraper boom sees glass high-rise buildings become a major 
| element of American Modernism. 


In 1932, a major exhibition titled *Modern Architecture: International Exhibition" 
opened in New York City, US. Its aim was to analyse international Modernist 
buildings of the 1910s and 20s, but it quickly came under fire for reducing 
Modernism to a visual machine-age style. Pioneering American Modernist architect 
Frank Lloyd Wright was a vocal critic. 


Angered by a new label 


The exhibition at the Museum of Modern Art (MoMA) was curated by American 
historian Henry-Russell Hitchcock and Philip Johnson, the first director of MoMA's 
new department of architecture and later a prominent architect himself. For two years, 
they had researched and collected images and materials from 15 countries to illustrate 


Modernist architecture. They codified the features of the buildings, such as an 
absence of ornamentation and simplified geometry, and called this the International 
Style. 


Rather than analysing the myriad complexities of different Modernist movements — 
ignoring, for instance, the socio-political fervour that fuelled European Modernism — 
the curators stripped the works of any specific contextual meanings and seemed 
interested largely in aesthetics, grouping buildings by their visual style above all else. 
Wright was affronted by the idea that a new industrial style rooted in Europe was the 
essence of Modernism. The International Style, he declared, was a “miscarriage of the 
machine age" attempting to “strip hide and horns from the living, breathing organism 
that is modern architecture”. 


“Her architecture is the most precious of the susceptibilities of a young, constructive country.” 
Frank Lloyd Wright 
“In the Cause of Architecture, II", 1914 


Organic architecture 


Wright continued to work in his own highly idiosyncratic form of Modernism. He 
called this *organic architecture" and defined it broadly as an architecture developed 
from the “inside out" — functional, but in harmony and informed by its surroundings 
and the landscape, rather than by any specific notion of Modernist style. 


In 1939, Wright completed a new headquarters for the S.C. Johnson corporation in 
Racine, Wisconsin. Known as the Johnson Wax building, it was initially a series of 
low-rise blocks, to which a research tower was added in 1950. Shunning what he 
termed the “machine worship" of the International Style, Wright incorporated forms 
drawn from nature. The Johnson Wax building subverts the rigid, crisp boxes of the 
International Style with its use of curved glass and brick in tune with Wright’s ideas 
for a more "plastic" architecture; this is shown most distinctively in the structure's 
research tower. 


Within the building, columns that Wright called “dendriform” (tree-like) appear to 
grow out of the carpeted floors of the open-plan office spaces, spreading into lily-pad 
capitals at ceiling level. Glass-tube skylights illuminate the offices, bathing them in a 
warm glow. Wright designed the furniture, too, with curved rectangular forms that 
matched those of the building and used similar earthy hues. 


Wright's theatrical building was utterly novel, as were many of his projects. They 
represented a further evolution of an American style that blended Modernist function 
with a more humane, natural approach. 


The 15-storey research tower of the Johnson Wax building is one of only two high-rise structures 


designed by Wright that are still standing. It is built around a reinforced concrete core. 


Frank Lloyd Wright 


Born in Wisconsin, US, in 1867, Frank Lloyd Wright briefly studied 
engineering before working in Chicago for architects Dankmar Adler and 
Louis Sullivan, who designed early skyscrapers. Wright formed his own 
practice in 1893 and, in the early 1900s, pioneered the Prairie Style — 
American architecture that was functional, emphasized craftsmanship, and 
blended with the local landscape. Wright steadily refined his creative approach, 


later termed “organic architecture”, applying it to more than 1,000 buildings 


created over 70 years, including low-cost “Usonian” homes in the 1930s, his 
Fallingwater house (1937) in Pennsylvania, and his Guggenheim Museum 
(1959) in New York City. Wright died in Arizona in 1959. 


Key works 
1932 The Disappearing City 


1939 An Organic Architecture 
1955 An American Architecture 


See also: Organic forms * Pioneering Modernism * Functionalism * Building 
Minimalism * Humane Functionalism * Post-war skyscrapers * Mid-century Modern 


a 
THE HUMANIZING 
OF ARCHITECTURE 


FUNCTIO NAI LISM 


IN CONTEXT 


FOCUS 
Sympathetic Modernism 


BEFORE 


1925 Le Corbusier exhibits controversial plans for ripping out the heart of Paris to 
build functional skyscrapers. 


1929 Walter Gropius advocates high-rise tower blocks to replace tenements, an idea 
widely adopted after World War II. 


AFTER 


1972 Demolition work begins on the Pruitt-Igoe Housing Project in St. Louis, 
Missouri, US, a Modernist development criticized for prioritizing architectural 
ideals over the day-to-day needs of residents. 


1996 Finnish architect Juhani Pallasmaa writes The Eyes of the Skin, arguing that 
spaces should be designed for their impact on all human senses. 


The branding of rational Modernism as insensitive to human needs dates from its 
early 20th-century origins and endures today. If architecture follows rigorous analysis 
and industrial efficiency to its logical conclusion, its critics argue, what space is left 
for sensory experience and buildings in tune with their natural surroundings? Many of 
these critics were architects who considered themselves Modernists. While they 
agreed with many Modernist concepts, they were uncomfortable with an increasingly 
scientific approach to house design as expressed in Le Corbusier’s call for “machines 
for living in". 

In contrast to functional houses such as Le Corbusier's Villa Savoye, a white box 
perched on a green landscape, other architects took inspiration from natural forms and 
materials. Their designs remained rationally and structurally Modernist, yet they 
began to link the fabric and forms of their buildings more closely to their 


surroundings, making them less stark and hostile, and more in tune with human 
experience. 


Tempering Modernism 


In the US, this more sensitive approach was demonstrated in the designs of Frank 
Lloyd Wright, such as his Fallingwater house (designed in 1935), and those of the 
Prairie School, informed by the flat landscapes of Chicago’s prairies. In Europe, 
particularly in Scandinavia, a style sometimes known as New Humanism emerged 
and gained traction from the 1940s, particularly in housing projects that focused on 
the welfare of residents. Two of its pioneers were Finnish architects Alvar and Aino 
Aalto. 


The Aaltos, like many of their contemporaries, had begun by designing 
Neoclassical buildings before moving towards Modernism. While supporting many of 
its methods, they felt its increasingly industrial aesthetic neglected human concerns. 
This thinking led to a turning point in their work when art collector Maire Gullichsen, 
with whom the Aaltos had founded the furniture company Artek, commissioned them 
to design the Villa Mairea, a rural retreat in Noormarkku in western Finland, 
completed in 1939. 


Sympathetic treatment 


In Villa Mairea the Aaltos designed a functional Modernist house in an L-shape, then 
embellished it with a rich selection of contrasting materials, reflecting its site and the 
character of varying internal spaces. Flooring, for instance, progresses from stone at 
the entrance to tile, and then wood and rugs in the heart of the home. Externally, the 
typical, white-rendered box is glimpsed, but combined with wood-panelled elements 
inspired by the traditional architecture of Finland and Japan. 


Inside, the structural grid of columns, promoted so strongly in the work of Le 
Corbusier, is more dynamic and random, while retaining its functional role of 
demarcating boundaries in the open-plan living space. Inside and out, undulating 
forms soften the right angles of the basic L-shape. Anxious to “avoid artificial 
architectural rhythm", as Alvar Aalto put it, he gave the columns different finishes, 
with some bound with tactile rattan and others finished in exposed concrete. Slim 
wooden posts around the staircase evoke the birch tree trunks outside, creating 
continuity between the interior and exterior. 


The wood-clad exterior of much of the Aaltos’ Villa Mairea echoes the trees around the house. 
Long sticks, woven into a fence, lengthen until they merge with the walls. 


“Form must have a content, and that content must be linked with nature.” 


Alvar Aalto 


An important legacy 


A highly individualistic, rustic yet Modernist work, echoing both traditional Finnish 
design and the work of Le Corbusier, Villa Mairea clearly shows that a functional 
building need not be inhospitable. The Aaltos’ lasting influence on Modernism was to 
humanize it. 


Prominent Modernist architects highlight function 


as the prime, guiding principle for house design. 


For others, over-emphasis on use ignores human concerns, 
such as empathy with the local landscape. 


These architects take a humane approach, 
incorporating local and tactile materials to soften functional, 
industrial elements in their designs for homes. 


See also: Expressionism * Functionalism * Expressive mass housing * Building 
Minimalism * Mid-century Modern * Green architecture « Modernism in Sri Lanka 
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THE TRUTHFULNESS 
OF MATERIALS OF 
CONSTRUCTION 


LATE LE CORBUSIER 


| IN CONTEXT 
FOCUS 


Shaping raw concrete 


BEFORE 


1824 In the UK, Joseph Aspdin obtains the patent for Portland cement, the basic 
ingredient of modern concrete. 


1902 French architect Auguste Perret designs a concrete apartment building in 
Paris; its elegance makes the material more acceptable. 


1945 Le Corbusier’s post-war plan for rebuilding the town of St-Dié is rejected; his 
eight Unité d'habitation buildings are described as “barracks”. 
AFTER 


1956 Le Corbusier finalizes his masterplan for the Modernist metropolis of 
Chandigarh, India, working on the project until his death in 1965. 


2006 Le Corbusier's last work, Saint-Pierre in Firminy, France, is finally completed 
by his protégé José Oubrerie. 


Most architects are known for a single aesthetic, movement, or signature style. The 
Swiss-French architect Le Corbusier, however, had a remarkable ability for 
continually reinventing his work and approach. His evolving style set a new agenda 
for other architects, even when it seemed to contradict earlier ideas he had declared 
and argued for. 


By the 1950s, Le Corbusier was one of the world's most acclaimed architects. After 
designing eclectic, vernacular houses, he had achieved global influence in the 1920s 
with ideas of mass-produced architecture prototyped in his International Style houses, 
such as the Villa Savoye in Poissy, Paris. Later, at the Unité d'habitation (1952) in 
Marseille and Sainte Marie de la Tourette (1961), a convent near Lyon, he began to 
use raw, exposed concrete (béton brut) to create what many consider to be the first 


works of Brutalist architecture. He explored how the material could be moulded, too — 
first into rigid, geometric shapes, then to more expressive, sinuous forms. 


Recognizing concrete’s 
potential for creating low-cost 
buildings, Le Corbusier 


Le Corbusier first employs 
concrete in Functionalist, 
concrete villas that are 


indsddusliriiesi eumd. pioneers large-scale, urban 


housing schemes. 


Le Corbusier's 
highly expressive 
concrete structures 
anticipate Europe's shift 
away from Functionalism. 


Le Corbusier’s designs, once 
rigidly geometric, become 
more fluid as he moulds 
concrete into different forms. 


A sculptural chapel 


In 1954, Le Corbusier completed a project unlike any of his previous works. Notre- 
Dame du Haut in Ronchamp, eastern France, a Roman Catholic chapel on a historic 
pilgrimage site, had been destroyed during World War II. Here, Le Corbusier 
appeared to abandon earlier ideas of mass-produced, standardized architecture in 
favour of a haunting, sculptural building that is responsive to its site. 


The thick masonry walls of Notre-Dame du Haut curve to form a prow-like corner, 
and are punctured by small windows, some fitted with coloured panes, that slant 
towards their centres to amplify the light. Alongside this central form are two smaller 
chapel spaces, each curving along the north side of the building, with two soft-edged 
towers above them, rising up over the swooping, exposed concrete roof. A third side 
chapel is located in the broader, taller tower at the southwest corner of the building. 


The building is illuminated by small windows, slots in the towers, and a narrow gap 
all around at ceiling height. The gap is created where the structure's embedded 
concrete columns rise 10 cm (4 in) above the outer walls to support the roof. While 
the arrangement of windows appears to be sporadic, Le Corbusier carefully 
choreographed it to illuminate different parts of the building throughout the day. 
Sunlight floods through the east-facing apertures of the morning side chapel at dawn 
before moving to cast light through slots between the walls, ending with sunset in the 
west-facing evening chapel. 


In this modest building, Le Corbusier aspired to capture all of the drama and 
atmosphere of a Baroque cathedral through what he considered to be the essence of 
all architecture — the “masterly, correct, and magnificent play” of mass and light. 


Notre-Dame du Haut with its upturned, sail-like roof, dominates its landscape from the crest of a 
hill. Its tallest tower, above the main chapel, reaches a height of 23 m (76 ft). 


Space and seclusion 


Le Corbusier’s aim was to create “a place of silence, prayer, peace, and inner joy", by 
designing the building as a series of concave and convex spaces that embrace visitors. 
Yet, with its sail-like roof, sloping walls, and three towers above its three chapels, the 
structure also reaches upwards, appearing much larger than its actual area. 

The style of the Notre-Dame du Haut has proved difficult to define. Some experts 
see it as the first Postmodernist building, while others view it as an early example of 
Neo-expressionism. Because its influence is evident in so much architecture that 
followed, it is now considered one of the 20th century's most important buildings. 


Concrete floor in gridded pattern Morning chapel 


Evening chapel 
Sacristy 


M External pulpit 
Confessionals 


Wooden pews 


South side 
chapel 


Deeply-recessed 
tapering windows 


Main entrance 


The floor space of Notre-Dame du Haut — a relatively modest 756 m? (8,137 sq ft) — incorporates 
one main and three side chapels. The stone floor gently slopes with the hill-top's natural incline, and 
the structure's curves create external spaces — behind the choir open-air worship further links the 


building to its site. 


See also: The concrete frame * Pioneering Modernism * Expressionism * 
Functionalism * Brutalism * Sensual modernity * A new city ° Soulful modern 


A MOSAIC 
OF GLASS 


POST-WAR SKYSCRAPERS 


IN CONTEXT 
FOCUS 


Commercial confidence 


BEFORE 


1885 The Home Insurance Building in Chicago, US, is the world’s first modern 
high-rise, standing 42.1 m (138 ft) tall. 


1949 Mies completes his first skyscraper, the Promontory Apartments in Chicago, 
US. 


1952 The new UN Secretariat Building in New York City, US, designed by Le 
Corbusier and Brazilian architect Oscar Niemeyer, is one of the earliest examples of 
an air-conditioned, glass skyscraper. 


AFTER 
2009 The Burj Khalifa, Dubai, becomes the world’s tallest glass skyscraper. 


2019 Bill de Blasio, mayor of New York City, criticizes the energy inefficiency of 
glass and steel skyscrapers and announces plans to curb them. 


Today, we take little notice of glass skyscrapers, such is their dominance over the 
skylines of cities around the world. Often regarded as symbols of corporate hubris and 
rampant overdevelopment, at one time they signalled a bright new commercial age 
that embodied the hopes and prosperity of the post-war era. In the United States in 
particular, spurred by one of its largest-ever construction booms, these sleek towers 
were largely free of the high moral and political assertions of early Modernists such 
as Le Corbusier and Walter Gropius. Rather, they were reinvented as icons of a 
revitalized commercial capitalist age. 


After the Great Depression and World War II, 
a new skyscraper boom begins. 


Reflecting new technology, glass and metal 
become popular building materials. 


Many existing skyscrapers are modified to suit 
modern tastes — or they are demolished. 


Glass skyscraper pioneer 


In 1921, German-American architect Ludwig Mies van der Rohe (usually known as 
Mies) had proposed the Friedrichstrasse tower in Berlin as the world's first glass 
skyscraper. It was never built, but Mies's work became highly influential; he was 
appointed director of the Bauhaus in 1930. Fleeing Nazi Germany for the US in 1937, 
he had the support of American architect Philip Johnson, who in 1932 had included 
Mies's work in his “Modern Architecture: International Exhibition" at New York's 
Museum of Modern Art. 


In 1954, Samuel Bronfman, owner of the Canadian distillery Seagram, planned to 
commission a new company headquarters in Manhattan, New York City. He 
appointed his daughter Phyllis Lambert as director of planning. She told Bronfman 
that the building should express “the best of the society in which you live". From an 
impressive shortlist of architects — including Le Corbusier, Walter Gropius, and Frank 
Lloyd Wright — Mies was selected, based on the success of his Lake Shore Drive 
steel-and-glass towers, built in Chicago, US, from 1948 to 1951. 


The Seagram Building 


What became known as the Seagram Building was a landmark commission for Mies, 
who worked with Johnson and fellow American architects Ely Jacques Kahn and 
Robert Allan Jacobs to realize the structure. Rejecting the conventions of urban 
planning, Mies did not fill the entire site but instead set the 157-m (515-ft), 38-storey 
office tower back from Park Avenue to create an open plaza below, carving out a 
public space in Manhattan's dense urban fabric and helping to better link the 
skyscraper to the city at ground floor level. 


True to Mies’s minimalist mantra of “less is more” and his 1920s concept of “skin 
and bones”, the Seagram Building was reduced to its core elements, treated in a 
highly detailed and controlled way. No budget was imposed on the scheme, giving 
Mies the freedom to employ luxurious materials. By the time it was completed in 
1958, it had become the most expensive skyscraper ever built. Its skeleton of 
nonstructural, vertical bronze beams dividing up a skin of glass, reflects the building’s 
underlying steel frame; Mies had hoped to expose the frame, but building regulations 
required the steel to be clad in fireproof concrete. The whole tower is supported on 
bronze-clad, steel columns rising up from a blue granite plaza — a modern take on the 


Classical colonnade. 


Another of Mies’s alleged dictums, “God is in the details,” is clearly at work here, 
with the ostensibly simple form subject to a rigorous and refined design process. Even 
elements such as the window blinds were limited to a choice of three positions to 
prevent the display of an unruly variety across the building’s exterior. 


The glass panels of the Seagram Building are set within fine vertical bronze beams and cover 
11,300 sq m (122,000 sq ft), giving the building the appearance of one huge slab of glass. 


OLLOLLU] 
“Technology and architecture are so closely related ... our real hope is that they will grow together.” 
Mies van der Rohe 


Speech to Illinois Institute of Technology, 1950 
BE) 


Launching a trend 


The Seagram Building set the tone for hundreds of subsequent developments. Not 
only would the glass tower aesthetic dominate skyscraper building to this day, but it 
also influenced a 1961 change to New York City’s zoning regulations, allowing 
developers to build bigger in exchange for accommodating a plaza outside their 
buildings. 


See also: The concrete frame * Pioneering Modernism * The skyscraper * 
Functionalism * Building Minimalism * American Modern * Humane Functionalism 
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IN CONTEXT 
FOCUS 


A new way of living 


BEFORE 


1924 Le Corbusier publishes an article titled *Mass-produced Buildings", calling on 
architects to embrace mass-production methods. 


1947 Construction begins on the prototypical American suburb of Levittown, New 
York state; at its peak, one home is completed every 16 minutes. 


AFTER 


1972 German company Huf Haus develops the Huf Fachwerkhaus 2000, a 
prefabricated and adaptable construction method. 


2003 Dwell magazine in the US launches a competition for architects to produce 
low-cost prefabricated house designs. 


2021 The world's tallest modular housing scheme is completed in Croydon, 
London; it is 44 storeys high. 


America's post-war boom created new forms of commercial architecture and new 
approaches to domestic architecture. The latter were strongly influenced by Le 
Corbusier's 1920s concept of mass-produced housing in Europe. The new approach 
was visible in the explosive growth of the suburbs, which ushered in an entirely new 
way of urban living. It was also apparent in the US, in the stylish, sleek housing 
prototypes built in California, which became associated with voguish fashion 
magazines and Hollywood. 


From 1945 to 1966, the Case Study House Program envisioned by John Entenza, 
the editor of Arts & Architecture magazine, sponsored some of the leading architects 
of the day. These included Americans Charles and Ray Eames, Austrian-American 
Richard Neutra, and Finnish-American Eero Saarinen. They designed efficient, cheap 


prototypes for new housing across Los Angeles in response to the huge demand at the 
end of World War II. This social goal sat at the project’s core, and the Program 
created an alignment between real estate, architects, advertising, and lifestyle that 
defined an enduring view of modern, luxurious living. 


Housing shortages after World 
War II renew interest 
in Modernist ideas 
for standardized, mass- 
produced housing. 


Architects develop 
prototype schemes 
with the potential for 


deployment at large 
scales. 


The prototypes are 
intended to inspire 
homebuyers and encourage 
architects and developers 
to create high-quality 
mass housing. 


Too complex for mass- 


production, the prototypes 
remain boutique one-offs. 


Design brief 


Each architect was briefed to design a prototype house that would be suitable for 
mass-production. They were asked to avoid creating designs that would be “an 
individual performance”. Designers received discounts on materials in exchange for 
allowing Arts & Architecture to publish photos and for the completed projects to be 
used as show homes for a month before their owners moved in. 


Informed by this focus on mass-production and standardization, Case Study Houses 
featured full-height glazing, lightweight steel frame construction, and open-plan 
living spaces. This was the type of architecture that had earlier been pioneered by 
Mies van der Rohe, one of the founders of Modernism. 


“It is not a superimposed style ... It has developed out of our own preferences for living in a modern 
way...” 
Greta Magnusson Grossman 


Swedish designer (1906—99) 


The Stahl House 


In 1959, American architect Pierre Koenig completed Case Study House 22 — the 
Stahl House — in the Hollywood Hills above Los Angeles. Its minimal glass and steel 
construction means that large sections of the home are entirely glazed, creating a 
“viewing box" that offers uninterrupted views across the landscape. The Stahl House 
was immortalized by American photographer Julius Shulman, who captured the lights 


of Hollywood in the distance and the modern interior and furniture of the home 
visible through its glass walls. Instead of being a template for mass-produced housing 
for all, it became a symbol of modern aspiration. 


Despite Entenza’s efforts, Case Study Houses remained too complex and expensive 
to be rolled out effectively. Developers, rather than architects, proved far more 
effective providers of low-cost, quick-build housing. The architect-designed house 
would remain an unaffordable luxury for the majority. Although only 26 of the 
proposed 36 Case Study Houses were ever built, they form an impressive array of 
prototypes demonstrating a uniquely American vision of aspirational living. 


Ec ES 
AS 
ANN E SS. ` —— CURED 2 
The iconic Stahl House has featured in many advertising campaigns, fashion shoots, TV shows, 


and films. The L-shaped structure has only one solid exterior wall — the rest are glass. 


See also: Prefabrication * Pioneering Modernism * Functionalism * Expressive mass 
housing * American Modern * Humane Functionalism * Post-war skyscrapers 


MODERNISM'S 


ANGRY 
UNDERSIDE 


BRUTALISM 


IN CONTEXT 
FOCUS 


Rejecting refinement 


BEFORE 


1940s French artist Jean Dubuffet founds the Art Brut (“raw art") movement that 
highlights non-academic styles such as graffiti and folk art. 


1954 Le Corbusier begins to design his Maisons Jaoul, a pair of houses with a 
rough concrete and brick finish, in Neuilly-sur-Seine, Paris. 


AFTER 


1977 The Aylesbury Estate, housing some 7,500 people in modern building blocks, 
opens in London and is soon labelled a “concrete jungle". 
1982 The Barbican Centre, a vast Brutalist complex, opens in London. Its concrete 


walls have a textured finish created by the use of pick and bush hammers to pit their 
surface. 


One of the earliest notable examples of the Brutalist architectural style — if only later 
identified as such — was Le Corbusier's Unité d'habitation apartment building in 
Marseille, completed in 1952. Its planned steel frame had been abandoned as a result 
of post-war steel shortages, and Le Corbusier chose to embrace this necessity by 
constructing in concrete and celebrating the marks and imperfections of its surface, 
rather than plastering or rendering over them. He termed the finish béton brut (“raw 
concrete"). 


Despite this association with a founding father of Modernism, the post-war 
architects inspired by this rough aesthetic did so in defiance of the Functionalism of 
Le Corbusier and his associates. With no interest in appealing to established aesthetic 
taste, they embraced a raw, concrete style and dubbed it *Brutalism". Its origins lay in 


béton brut, but the name inevitably suggests aggression, which did little to attract 
admirers. 


They reject Functionalism 
and the refinement of early 
Modernism for their failure 
to reflect austere, 
post-war realities. 


World War Il bombing 
changes the face of 
urban Britain, 
influencing a new 
generation of architects. 


These architects prioritize In mass-housing projects, 
honesty in architecture, instead of Functional 
designing buildings that divisions, they design 
clearly show what they are "streets in the sky" 
made of and how they in a bid to encourage 
are constructed. community interaction. 


Despite the inferior housing estates that dent its image, 
Brutalism's successes become architectural landmarks. 
Its influence goes global and later shapes High-tech 
architecture and Deconstructivism. 


Elevating the banal 


To a new generation of architects, Functionalism's standardized, almost scientific 
approach to cities and buildings was wholly detached from real life. To them, the 
sleek, luxury villas of the International Style also represented the elitism and snobbery 
of those who had for decades been gatekeepers of what “good” or “modern” 
architecture was allowed to be. 


The artists, architects, and critics known as the Independent Group, who pioneered 
Brutalism in post-war Britain, first met in 1952 at the Institute of Contemporary Arts 
in London. Why, they questioned, should only what an academic establishment 
deemed worthy of the name be considered art? What prevented the more everyday 
and banal — from concrete warehouses to advertisements — from being given this 
status? This would be the starting point for two movements — Pop Art and Brutalism. 


In 1955, critic and Independent Group member Reyner Banham attempted to define 
the new movement in his essay “The New Brutalism" in The Architectural Review. 
Banham set out Brutalism’s key characteristics as a clear plan, a structure that 
proclaimed its function, and building materials valued for their “inherent qualities". 


Banham singled out the work of British architects Peter and Alison Smithson as 
“uncompromisingly frank” — notably at their 1954 Hunstanton School in Norfolk. 
Nothing in the school’s steel and brick structure was hidden or refined, he noted. Its 
materials and how it worked were clear to see. 


The Smithsons expanded the visual aesthetic of Brutalism, insisting it should take 
account of “vital human associations”. They led a rebellion against Le Corbusier’s 
notion of the Functional City for inadequately addressing such associations. They 
believed a city could not be planned around segregated functions, but had to grow 
organically from the more intimate, everyday relationships between homes, the street, 
and neighbourhoods — what they called a “doorstep philosophy". Attempts to translate 
such ideas into built form were, however, largely unsuccessful. 


Banham himself struggled to reconcile the philosophical and visual strands of 
Brutalism. Republishing his article in 1966 as a book titled The New Brutalism: Ethic 
or Aesthetic?, he concluded that Brutalism never managed to be more than a visual 
style. 


“One can see what Hunstanton is made of, and how it works and there is not another thing to see 
except the play of spaces.” 
Reyner Banham 


The Architectural Review, 1955 


The Smithsons 


Born in Stockton-on-Tees, England, in 1923, Peter Smithson met Sheffield- 
born Alison Gill (born in 1928) in Newcastle, where both studied architecture. 
They married in 1949. The Smithsons were prolific authors and, with the help 
of Reyner Banham, their ideas attracted publicity. Their 1954 Hunstanton 
School in Norfolk was Britain’s earliest acclaimed Brutalist project. The two 
architects are also often credited with the rise in popularity of the “streets in the 
sky” concept; the elevated walkways, designed to be communal and vehicle 
free, were employed in their Robin Hood Gardens estate in London, and in 
many other UK social housing projects. 


The Smithsons’ other notable designs include The Economist group of three 
buildings around a raised pedestrian plaza in St James’s, London. Alison 
Smithson died in 1993 and Peter in 2003. 


Key works 
1953 “House in Soho, London" 


1967 Urban Structuring 
1974 Without Rhetoric: an Architectural Aesthetic 
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“Streets in the sky” were a feature of the Smithsons’ Robin Hood cuo a 1960s London 
housing estate that failed largely because blind spots along such communal walkways attracted 
crime. 


London's National Theatre 


One of the few examples that combines the visual forcefulness of Brutalism with its 
urban and social ideals is the Royal National Theatre in London, UK, designed by 
British architect Denys Lasdun for the city's Southbank arts complex and completed 
in 1976. Lasdun did not explicitly define himself as a Brutalist, but distanced himself 
from the Functionalism dominant in European Modernism, stating that he “never 
accepted" Le Corbusier's urban planning. Instead, like the Smithsons, he favoured 
"the organic growth of cities". 


Lasdun's National Theatre, built beside the River Thames and Waterloo Bridge, 
aptly illustrates his vision of architecture as *urban landscape". He described his work 
as "an extension of context", using modern forms that respect the spirit of the site, but 
“without resorting to historical pastiche". The theatre’s distinctive form is created by 
the stacking of flat, horizontal layers over its two taller vertical fly towers and smaller 
tower-like elements. At their outer edge, the layers form open terraces stretching the 
entire length of the building where it faces the Thames. For Lasdun, the public 
terraces were theatres for the interactions of everyday life. They also serve to break 
down an overwhelmingly large structure to a human scale, creating smaller pockets of 
space. 


*Belonging is a basic human need ... the short narrow street of the slum succeeds where spacious 
redevelopment frequently fails." 


Alison and Peter Smithson 


Paper for Congrés Internationaux d'Architecture Moderne, 1953 


Varied textures 


Lasdun’s use of board-marked concrete is a distinctive feature of the National 
Theatre. The effect was achieved by employing sandblasted, rough saw-wood 
formworks — huge, paired panels of textured planks. between which concrete was 
poured to create walls that took on the patterning of the wood. Each formwork is said 
to have been used no more than twice during the building’s construction, to ensure a 
striking variety of textural finishes inside and outside the theatre. 


Lasdun declared that concrete evoked “the non-slick and the permanent”, as well as 
“ancient ruins”, adding that it did not matter whether it “streaks, grows warts, or has 
lichen growing on it". But others found its weathering ugly and could not separate 
concrete from its industrial applications. Prince Charles called the theatre a “clever 
way of building a nuclear power station in the centre of London". 
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The National Theatre includes three theatre spaces plus restaurants, bars, and workshops. 
Extending along outer walkways, its public spaces create what Lasdun called ”a fourth theatre”. 


Global Brutalism 


New Brutalism, as defined by Banham, was a relatively brief and localized 
movement, but the powerful visual style that emerged from it took on new meanings 
in the hands of subsequent architects and governments. In Britain, it became a bold 
symbol for the nation’s welfare state through numerous high-profile commissions for 
housing and public buildings. While deployed thoughtfully in schemes such as 
London’s 1968 Alexandra and Ainsworth estate by Neave Brown, contractor-built 
social housing blocks that used cheap concrete panel construction, later found to be 
unsafe, contributed to widespread criticism of the style. 


As the emergence of Brutalism coincided with the independence of India and many 
African countries, several new governments chose the rebellious style to symbolize 
their rejection of European control. Yet, the design of many of their new, raw 
concrete government and civic structures involved European architects. Examples 
include Le Corbusier’s government buildings in Chandigarh, India, the new capital of 
Punjab and Haryana, which he also planned, and Nairobi’s vast 1973 Kenyatta 
International Convention Centre, designed by Kenyan architect David Mutiso and 
Norwegian Karl Henrik Nostvik. 

In the 21st century, exposed concrete has been used with new dynamism in works 
such as British-Iraqi architect Zaha Hadid’s 2010 MAXXI museum in Rome, Italy, 
and Irish Grafton Architects’ 2015 UTEC Campus in Lima, Peru. However, it 
increasingly faces the challenge of becoming more sustainable. 
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The dramatic tower and auditorium of the Brutalist Kenyatta International Convention Centre was 
commissioned by Kenya’s first president, Mzee Jomo Kenyatta, and completed in time to host the 
1973 IMF/World Bank Conference. 


See also: The concrete frame * Pioneering Modernism * Functionalism * Late Le 
Corbusier * A new city * Hi-tech * Deconstructivism 


[serene peepee 
SENSORY 
STIMULATION 


ER V 


IN CONTEXT 
FOCUS 


Fusing function with emotion 


BEFORE 


1935—41 Spanish architects Carlos Arniches and Martín Domínguez and engineer 
Eduardo Torroja pioneer the use of thin concrete shell structures for the Zarzuela 
Hippodrome in Madrid. 


1953 In Mexico, German emigré Mathias Goeritz publishes the manifesto 
“Emotional Architecture", declaring that “the function of all architecture is 
emotion". 


AFTER 


1960 Uruguayan engineer-architect Eladio Dieste uses undulating concrete and 
brick shell vaults in the Church of Christ the Worker, in Atlántida, near 
Montevideo. 


1973 The Sydney Opera House, a swooping concrete shell structure, opens. 


On 2 July 1956, a portrait of American-Finnish architect Eero Saarinen had appeared 
on the cover of Time magazine. It accompanied an article titled “The Maturing 
Modern" that talked excitedly of *U.S. preeminence in modern architecture" 
expressing America's "fabulous industrial expansion" in the post-war years. It also 
declared that young American architects were now inspiring their French 
counterparts, just as Europeans had influenced Modernism in the past. 


Architects such as Mies van der Rohe had been busy designing new city 
skyscrapers that reflected the growing economic confidence of the time. Companies 
were now beginning to recognize that a more expressive, sensual architecture could 
be part of their image and wanted buildings that were not simply functional but would 
also engage the imagination and senses of visitors. 


America's post-war 
industrial expansion boosts 
commercial confidence 
and fuels a wave of new 
building projects. 


Companies recognize that 
adventurous architecture 
can help communicate 


their message. 


Architects produce technologically advanced buildings 


that evoke an emotional response to promote the vision 
and success of companies. 


The sensation of flight 


In 1955, Idlewild Airport (now John F. Kennedy Airport) in New York City had 
launched a project called “Terminal City” to cope with the expanding flow of traffic. 
Each airline was asked to commission its own building with its own facilities. 
Recognizing the marketing potential of an iconic building, Trans World Airlines 
(TWA) commissioned Saarinen, the leading light of adventurous American 
Modernism. 


Saarinen set about creating a building that encapsulated the excitement and luxury 
of air travel. After a lengthy design process, he arrived at a form — four soaring 
concrete shells supported on Y-shaped concrete columns, with curtain glass walls. He 
is said to have devised the curvilinear shape over breakfast, when he flipped the 
hollow half of his grapefruit over and pressed it down in the centre. The 
technologically advanced concrete shells were remodelled numerous times to ensure 
they would not crack when poured as a single, continuous form. 


Saarinen wanted the transition from ground to air to feel as seamless and natural as 
possible, and this was also reflected in the interior of the building. It included a 
sunken lounge space fitted with curved concrete seating covered in deep-red 
upholstery, three restaurant spaces, and a private bar for TWA’s premium customers. 
An oval-shaped, flap-display departure board was one of several technological 
innovations. The building was not simply fulfilling a functional purpose but elevating 
it through space and form. 


Brief life reborn 


Opening in 1962, the TWA terminal was hailed as a great success for Saarinen, and 
TWA was praised for putting faith in architecture. The New York Times called it “the 
most dynamically modelled space of its era”. Rapid changes to air travel led to the 
abandonment of the Terminal City system from the 1990s, and TWA itself closed in 
2001, but Saarinen’s building lives on. In 2019, it reopened as a hotel, looking as 
futuristic as when first created. 


The exterior of the TWA terminal gives the impression of a futuristic aircraft preparing to take 
off, reflecting the aim of Saarihen’s design — to “interpret the sensation of flying”. 


“You haven’t any straight lines in your body. Why should we have straight lines in our architecture.” 
Philip Johnson 
American architect (1906-2005) 


See also: The garden city * Pioneering Modernism * Functionalism * Late Le 
Corbusier * Brutalism 


NOT SIMPLY 
DESIGNED BUT 
CHOREOGRAPHED 


A NEW CITY 


| IN CONTEXT 
FOCUS 


| Modernist urban planning on a blank canvas 


BEFORE 
| 1898 British urban planner Ebenezer Howard proposes the garden city as an 


| alternative to “crowded, unhealthy cities". 


| 1933 Le Corbusier publishes The Athens Charter as a blueprint for city design. 


AFTER 


| 1959 The Congrès Internationaux d' Architecture Moderne (CIAM) meets for the 
last time. 


| 1961 American urban planning critic Jane Jacobs publishes The Death and Life of 
| Great American Cities, criticizing segregated, single-use developments and 
| dependency on the car. 


1980s The New Urbanism movement emerges in the US, promoting 


environmentally friendly, walkable development. 


After the destruction wrought on cities by World War II, the vision of a modern, 
ordered urbanism that had preoccupied Modernists since 1928 in numerous sessions 
of the Congrés Internationaux d' Architecture Moderne (CIAM) finally seemed a 
possibility. As rebuilding began, many planners turned to CIAM’s blueprint for the 
new city. 


In 1933, Swiss-French architect Le Corbusier had published a series of concepts 
developed at the fourth meeting of CIAM, in a document called The Athens Charter. 
It set out recommendations on how existing cities (the *image of chaos") could be 
replaced with an ordered and efficient urbanism. At its core was the idea of functional 
segregation, the division of cities based on four categories: housing, recreation, work, 
and transportation. The four were separated by green belts, and large roads for 


“continuous traffic” cut through the entire plan. Other ideas included a minimum 
number of sunlight hours for apartments and the development of traffic routes based 
on “rigorous analytical study”. 


Across Europe and North America, these principles feature on a smaller scale in 
many housing estates, such as blocks oriented to maximize sunlight, distanced so as 
not to overshadow each other, and buffered from roads by strips of green space. In 
1955, however, a much larger opportunity presented itself — not in the reconstruction 
of a war-ravaged city, but in the construction of an entirely new one. 


After World War II, 
planners rebuilding urban 
areas and constructing 
new cities look to Modernist 
theories of urbanism. 


These theories prioritize the 
segregation of functions 
such as living and working 


and road transport rather 
than walkable areas. 


CIAM's theories are 
discarded in favour of an 


The rigid design of the city 
fails to provide for an 
expanding population 
that spills into unplanned 
satellite communities. 


approach that allows for 
more uncertainty and 
organic development. 


The city of Brasilia 


The idea of Brasília originated in 1827, when an advisor to Brazilian emperor Pedro I 
first presented a plan for a new city. It was revived by presidential candidate Juscelino 
Kubitschek as a campaign pledge, enacted after he took office in 1956. An 
international jury selected architect Lúcio Costa to develop the master plan. He 
integrated many principles from The Athens Charter into his design for the city, 
which has a cross-shaped plan with two large intersecting axes to facilitate the 
functional segregation. Vehicle travel heavily influenced its form, with wide 
highways connecting each axis, and the distances between blocks were predicated on 
people driving, rather than walking. 


Brasília was largely completed in 1960, less than four years after construction 
began. Running east to west is the Eixo Monumental (Monumental Axis), dotted with 
administrative and political buildings and, at either side, a large area of green space 
separating two six-lane highways. The Esplanada dos Ministérios, the first section of 
the axis, features many expressive buildings designed by Brazilian architect Oscar 
Niemeyer. These include the National Congress of Brazil and the soaring Cathedral of 
Brasília. Cutting across the axis from north to south is a strip of residential 


“superblocks” based on the designs of Le Corbusier and divided into neighbourhoods 
with dedicated shops, schools, and community facilities. 


The Cathedral of Brasilia has a circular floor plan and is supported by 16 massive curved concrete 
columns. Construction started in 1958 but was not completed until 1970. 


“The materials of city planning are: sky, space, trees, steel, and cement — in that order and that 
hierarchy." 


Le Corbusier 


Theory versus practice 


The quality of life envisaged for all residents did not materialize. Brasília was too 
formal, it did not allow for growth, and its highways discouraged walking; little was 
on a human scale. Early on, construction workers set up camps, and some built shacks 
around the city — homes with no sanitary services. Squatters moved in, too. Today, 
over 2.5 million people live in Brasília's metropolitan area, many commuting in from 
satellite towns on crowded transport to city-centre jobs; relatively few can afford to 
live in its central housing. 

Translating The Athens Charter's ideas into reality, Brasília's planners revealed 
how difficult it is to apply scientific analysis and functional order alone to something 
as organic and ever-changing as a city. 


See also: The ideal city * The garden city * Pioneering Modernism * Expressionism * 
Functionalism * Late Le Corbusier * Brutalism 


OVERFLOWING 
FANTASY 


FREE SPIRITS 


IN CONTEXT 
FOCUS 


Deviating from orthodoxy 


BEFORE 


1919 German architect Hans Poelzig completes Expressionist renovations to the 
interior of Berlin’s Grosses Schauspielhaus theatre. 


1954 Le Corbusier signals a return to expressive forms in his designs for the church 
of Notre-Dame du Haut in France. 


1962 Finnish-American architect Eero Saarinen’s TWA Flight Center opens at JFK 
Airport, New York City. 


AFTER 
1969 Scharoun completes the German Embassy building in Brasilia, Brazil. 


1993 In Weil-am-Rhein, Germany, the jagged concrete form of Vitra Fire Station, 
designed by Zaha Hadid, connects Constructivism and Neo-expressionism. 


At the end of World War II, Modernism’s ideal of a “grand narrative” for architecture 
and urbanism was increasingly criticized. Many felt that its faith in standardization, 
industry, and science, and sense of high-minded superiority made it unfit to respond 
to everyday human needs. The freedom felt by those who broke out of these strictures 
is palpable in the forms they created. For example, the angular, cavernous interiors 
and wave-like exterior of the Berliner Philharmonie concert hall in Berlin, Germany, 
signalled a triumphant return to the architecture of Expressionism, which had been 
suppressed by the Nazis in its native Germany and by the orthodoxies of Modernism 
elsewhere. 


The Berliner Philharmonie was designed by German architect Hans Scharoun in 
1956. The approach of Scharoun and like-minded architects was quickly labelled 
Neo-expressionist by those who saw it as a revival of the German Expressionist 


movement of the 1920s. But for those who had pioneered Expressionism, its original 
impulses had never gone away. Now, it was politically permissible and 
technologically possible to realize these emotionally charged visions. 


The angled and curving facades of the Berliner Philharmonie, completed in 1963, mimic the trees 
of the adjacent Tiergarten park. 


“The space we live in is not of a static, but of a dynamic nature.” 


Hans Scharoun 


Against the stream 


Scharoun’s career went hand in hand with Expressionism’s fortunes in the mid-20th 
century. Having first studied in Berlin, he was an active member of the original 
Expressionist movement after World War I. During the Nazi era, when many of his 
Expressionist colleagues fled Germany, their work labelled as “degenerate”, Scharoun 
remained. An intriguing shift in his work saw expressive interiors disguised by far 
more conventional facades, which some have suggested were purposefully distasteful 
as a means of protest. 


At the end of World War II, Scharoun was almost immediately appointed director 
of Berlin’s Department of Building and Municipal Housing. His controversial plans 
saw him replaced soon after, but he later won the competition for a design to replace 
the original Berliner Philharmonie, which had been destroyed by bombing in 1944. 


Functional theatricality 


The Berliner Philharmonie is striking from the outside — although its distinctive 
aluminium coating was a later addition — but really this building was conceived from 
the inside out. The foyers are almost bewildering in form, with vertical concrete 
columns supporting criss-crossing staircases and balconies forming jagged angles 


across the ceiling. Critics termed it “Caligari architecture,” a reference to the 1920 
German Expressionist horror film The Cabinet of Dr Caligari. However, the concert 
hall at the heart of the building demonstrates the merging of function and expression 
that had always preoccupied Scharoun. 


Despite its appearance, the hall is symmetrical, with a central pentagonal stage 
surrounded by irregularly stacked seating terraces beneath the swooping forms of the 
ceiling. The latter is designed to project sound towards the audience. A dramatic 
organ, built by Karl Schuke, complements these jagged forms as a centrepiece. The 
Philharmonie set the standard for a new era of iconic cultural buildings, although no 
one could have predicted the dramatic global race for expressive architectural 
symbols that would follow it. 


Modernism's focus on function and the removal 
of ornament sees Expressionism suppressed. 


After World War II, architects increasingly 
reject the functionalism promoted by the International 
Style in favour of greater individualism. 


This leads to a return of individual expression 
and formal experimentation. 


Technological advances allow many of these previously 
unbuildable Expressionist visions to become a reality. 


See also: Expressionism * Late Le Corbusier * Post-war skyscrapers * Brutalism * 
Sensual modernity * Pure form * Deconstructivism * Sensationalism * New forms 


a 
POSTMODERN AND 
CONTEMPORARY 


1970 ONWARDS 


INTRODUCTION 


For many teachers of architecture in the mid-20th century, Modernism was not simply 
a style but the end point of architecture itself: it answered all rational needs. But in the 
last few decades of the century, architects began to challenge this orthodoxy. 
American architect Robert Venturi’s book Complexity and Contradiction in 
Architecture (1966) called for a richness in modern architecture that had been absent 
for several decades. 
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Lyrical forms 


Form began to seem at least as important as function. Sydney Opera House, 
completed in 1973, was in the advance guard of this turnaround. Its huge concrete 
“sails”, an astonishing feat of engineering, provoke an emotional response. Reflecting 
the drama of opera and the harbourside setting, the building seems sublime, a symbol 
not just of Sydney but of Australia itself. 


There were, though, many other responses to the stark architecture of Modernism. 
One response was a fresh exploration of vernacular and regional design. Another was 
a fresh look at Classicism, attempting either to revive 18th-century styles or to 
reinvent them. In France, Les Espaces d’ Abraxas housing estate, in the Paris suburbs, 
offered a modern Versailles in prefabricated concrete for the people. In Bangladesh, 
American architect Louis Kahn’s design for the National Assembly building, Jatiya 
Sangsad Bhaban, managed to be both monumental and sensitive, the geometric 
shapes, lake setting, and use of natural light giving it a timeless and elemental feel. 


At the extreme end of the backlash against Modernism were the Postmodernists, 
who sometimes incorporated playful or kitsch elements in pursuit of individuality. 


Architectural icons 


In the late 1970s, British architect Richard Rogers and Italian architect Renzo Piano 
were commissioned to design an arts centre in Paris. Their design for the Pompidou 
Centre established a new Machine Age aesthetic. Its dynamic structure and the 
placement of lifts, electric cables, and plumbing on the outside of the building echoed 


the philosophy of the Italian Futurists and Russian Constructivists of the early 20th 
century. 


Visitors went to the Pompidou Centre to see the building as much as the exhibits 
inside. By the end of the 20th century, other strikingly original buildings had similar 
iconic status, including the Guggenheim Museum in Bilbao, Spain, soon followed by 
the Jewish Museum in Berlin, Germany — both examples of Deconstructivist 
architecture, which aimed to subvert the idea of formal order. 


In the 21st century, this drive for thrilling architecture was also fulfilled by a burst 
of sensationally high skyscrapers on the one hand, notably the 829-m- (2,722-ft-) high 
Burj Khalifa in Dubai, and buildings such as the soaring, swooping designs of British- 
Iraqi architect Zaha Hadid on the other. Some of these structures were a late reaction 
to old-school Modernism; others were expressions of economies running on overdrive 
and high on spectacle and novelty. The advent of computer-aided design (CAD), 
made extraordinary new forms possible. 


Ethical architecture 


A growing concern for the environment and a gnawing sense that life is about more 
than money, shopping, and skyscrapers began to push architecture in a different 
direction by the second decade of the 21st century. There were two ways forward. 
One, evident in the work of British architect Norman Foster, is to make advanced 
technology work in favour of the environment. Foster + Partners had paved the way 
for this approach in 1997 with the Commerzbank Tower in Frankfurt, a “green” 
skyscraper punctuated by winter gardens and using natural light and ventilation to 
reduce energy consumption. 


Another way forward is architecture that touches the ground lightly, employing 
traditional and recycled materials and merging into the natural landscape. Architects 
in the parts of the world most affected by hotter temperatures and rising sea levels 
have often been at the forefront of such initiatives. They include Palinda Kannangara 
in Sri Lanka, Yasmeen Lari in Pakistan, and Marina Tabassum in Bangladesh. 


A desire for greater simplicity has also been expressed in buildings like the Bruder 
Klaus Field Chapel in Mechernich, Germany, which appeal to the inner senses and 
invite reflection rather than project commercial, cultural, or political values. Today’s 
architecture aims to respect not just people’s lives but life itself, in all its rich 
diversity, complexity, and natural beauty. 


ON THE EDGE OF 
THE POSSIBLE 


PURE FORM 


IN CONTEXT 
FOCUS 


The battle between form and function 


BEFORE 


1896 American architect Louis Sullivan coins the phrase “form ever follows 
function”, asserting that the form of a building should be guided by its purpose. 


1959 In New York City, Frank Lloyd Wright’s Guggenheim Museum — an 
expressive form with functional purpose — opens to the public. 

AFTER 

1987 Spanish architect Santiago Calatrava completes the Bac de Roda bridge in 


Barcelona. Its leaning arches combine structural function with expressive curved 


forms. 


1997 In Spain, Frank Gehry’s Guggenheim Museum Bilbao demonstrates the 
impact an iconic building can have on a city’s tourist economy. 


The distinctive concrete “sails” of Sydney Opera House, completed in 1973, 
presented one of the most difficult feats of structural engineering ever attempted. 
Danish architect Jorn Utzon had no idea how the sails would be realized when he won 
the competition to design the building. Only two years after construction had started 
did he find the solution — to treat the sails like the segments of a sphere, where each 
sail is made up of two symmetrical half-shells. 


Expressive forms like the opera house reignited early Modernist debates about form 
versus function — whether the form of a building should reflect what it needed to do. 
Utzon believed that function and purpose could mean “human functions” of emotional 
expression, which many felt had been ignored by Modernist orthodoxy. “Instead of 
making a square form,” wrote Utzon, “I have made a sculpture — a sculpture covering 
the necessary functions.” Like a sculpture, the sails of the opera house were intended 


to symbolize the drama taking place in the concert halls below, creating a monument 
worthy of the age. This concept had a long history. “If you think of a Gothic church,” 
Utzon noted, “you are closer to what I have been aiming at.” 


The spherical solution to the “sails” of the opera house was crucial to the realization of Utzon’s 
design. Their tiles were designed to mirror the sky and the sea without causing glare. 


Challenge and compromise 


Building the opera house proved controversial and the process was beset by problems. 
Construction started before the designs had been fully completed, costs spiralled, 
delays occurred, and a new government questioned Utzon’s competence, labelling 
him an “impractical dreamer”. Forced to resign, Utzon returned to Denmark. 
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The Sydney Opera House took 14 years to complete. Stabilizing the site, a promontory made of 
loose deposits, added to the mounting costs. 


Peter Hall takes over 


In 1966, the hollow concrete shell was handed over to Australian architect Peter Hall. 
Utzon’s unified vision for the project, which had included wooden interiors that 
complemented the concrete sails, and uplifting bursts of bright colour, was 
abandoned. 


Hall also swapped the purpose of the two concert halls: classical concerts were 
moved to the major hall — which in practice proved too cavernous to be successful 
acoustically — and operas were moved to the minor hall, which lacked the necessary 
space. Plans to expose the ribbed undersides of the concrete sails — in line with the 
Gothic cathedrals that had inspired Utzon — were largely abandoned, as were 
proposals to create glazed foyer spaces that would strengthen the building’s 
connection with its harbour site. Many aspects of the design that would have united 
the distinctive form and the purpose of an emotive space were removed. Hall argued 
that changes were needed in order to comply with safety and legal responsibilities. 


Debate continues 


The argument that expression comes at the cost of functionality continues to be made 
against imaginative architecture, with varying degrees of justification. Yet for all its 
challenges, the Sydney Opera House was a marvel of design and a testament to 
architectural vision that ignited a new belief in the power of buildings as symbols. 


New possibilities in 
construction allow for more 
experimental, complex forms. 


Freed of constraints, architects 
begin to design buildings 
informed by expression 

and emotion. 


Buildings become symbols 
of a complex modern era. 


But critics complain that 
architects prioritize their 
own egos and desires at the 
expense of functionality. 


“Where form comes from I don’t know, but it has nothing at all to do with the functional or 
sociological aspects of our architecture.” 


Philip Johnson 
American architect (1906-2005) 


See also: Gothic * Sensual modernity * Free spirits e Connecting heaven and earth * 
Sensationalism * Soulful modern * New forms 


MATERIAL AS 
SPENT LIGHT 


MODERN MONUMENTALISM 


IN CONTEXT 


FOCUS 
Working with light 


BEFORE 


1953 Team 10, a group of European architects, start to question Modernism’s 
emphasis on function over a community identity. 


AFTER 


1979 Bangladeshi architect Muzharul Islam completes the Bangladesh National 
Archives and Library in Dhaka, a monumental brick building. 


1982 The Jatiya Sangsad Bhaban opens, eight years after the death of Louis Kahn. 


1996 Swiss architect Peter Zumthor completes the Therme Vals, a series of baths 
combining monolithic, exposed stone forms with the carefully controlled use of 
natural light. 


2012 The Franklin D. Roosevelt Four Freedoms Park in New York City — designed 
by Kahn in 1974 — is finally finished. 


In 1944, Swiss architectural critic Sigfried Giedion published an essay called “The 
Need for a New Monumentality”. Along with Le Corbusier, he had been a founder of 
the Congrés Internationaux d' Architecture Moderne (CIAM) in 1928, setting the 
functionalist agenda of Modernism. But by 1944, Giedion had begun to question what 
this approach had neglected. 


Anticipating the global cultural shifts that would follow World War II, Giedion 
called for symbolism and “lyrical value" to be put back into architecture. If cities 
were going to be rebuilt, they needed monumental symbols for their inhabitants to 
unite around, and buildings that were more than “functional fulfilment”. Giedion 


defined the idea of a monument as something that translates humanity's “cultural 
force" into something symbolic. Modernism had rejected this idea while dedicating 


itself to more utilitarian concepts such as housing and offices. Giedion had no issue 
with modern materials and he rejected the idea of copying historic monuments. 
Instead, he called for modern techniques to be used in the creation of monuments 
worthy of the 20th century. 


After World 
War II, architects 
begin to question 
Modernism ’'s ability to create 
structures that embody 
collective cultural 
ideas. 


Architects use 
simple geometric 
structures and natural 

light to create buildings that 
communicate an idea 
of “eternity”. 


While their aesthetic 
is modern, they use 
abstracted forms and ideas 
drawn from historical and 
traditional architecture. 


Unlike the similar style of 
Brutalism, which remained 

functionalist, these buildings 
are highly symbolic. 


Architecture of eternity 


Few would capture this feeling of modern monumentality better than American 
architect Louis Kahn. He had begun his career in the 1930s with a keen eye on the 
European avant-garde, designing projects in the United States that followed the 
International Style of the time. Later, he shifted his approach, outlining a series of 
new preoccupations in a 1944 presentation paper titled “Monumentality”. Much like 
Giedion, Kahn took issue not with modern materials but the way in which they were 
used. After he was appointed architect in residence at the American Academy in 
Rome in 1950, Kahn toured ancient ruins in Italy, Greece, and Egypt and became 
preoccupied with how buildings might convey a “feeling of eternity”. Key to this, in 
his view, were ideas of simplicity and reduction — a combination of monolithic, 
exposed sculptural forms combined with the poetic use of natural light, which he 
called “the giver of all presences”. 


The Jatiya Sangsad Bhaban 


In 1962, an opportunity arose for Kahn to put his ideas into practice: designing the 
new Jatiya Sangsad Bhaban (National Assembly building) in Dhaka, East Pakistan 
(now Bangladesh). His impactful and monolithic design is based on a cluster of cubic 
and cylindrical blocks overlooking an artificial lake and finished in exposed concrete 
inlaid with a grid of white marble. At its centre is a large circular assembly hall, 


around which is arranged a concentric organization of eight smaller halls and other 
spaces including a restaurant, offices, and accommodation. 


A giant second skin wraps around the building, into which large geometric cuts 
have been made. In the interstitial space this creates, Kahn’s concepts of 
monumentality and light come to the fore. Great ceiling heights create cavernous 
spaces criss-crossed by walkways, with the geometric cuts creating sharp areas of 
light that in turn deepen the shadows where the building’s forms intersect. 


Citing ancient Roman and Bengali vernacular architecture as influences, Kahn 
rooted the building in references to the past not through imitation but through 
abstraction. The Jatiya Sangsad Bhaban is enduring proof that modern architecture 
can achieve the monumental charge of historic architecture. 
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The geometric shapes cut into the facades of the Jatiya Sangsad Bhaban are abstracted from those 
found in traditional Bengali culture. They provide ever-changing internal light patterns. 


“Monumentality in architecture conveys the feeling of its eternity.” 
Louis Kahn 
* Monumentality", 1944 
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See also: Expressionism * Brutalism * Free spirits e Pure form * Connecting heaven 
and earth 


eee 
A COMPLETELY 
NEW WORLD 

OF FORMS 


GRIDSHELLS AN 


D WEBS 


IN CONTEXT 
FOCUS 


Advances in structural innovation 


BEFORE 


1896 Russian engineer Vladimir Shukhov uses a membrane roof and steel tensile 
gridshells at the “All-Russia Industrial and Art Exhibition”, Nizhny Novgorod. 


1955 Frei Otto builds his first tensile, tent-like structure — a saddle-shaped 
bandstand in Kassel, Germany. 


AFTER 


2000 Frei Otto works with Japanese architect Shigeru Ban to design a gridded 
membrane structure made entirely of paper and cardboard for Expo 2000 in 
Germany. 


2018 A fabric-covered, metal-framed shelter — the “Maidan Tent”, designed by 
Italy’s ABVM Studio — is installed at a refugee camp in Greece. 


The delicate steel grids and sinuous tensile membrane structures — known as 
gridshells — that gained popularity in the 1960s addressed the simplest architectural 
concept of enclosing or covering space, but in a futuristic and dramatic way. Lighter 
and stronger steel and thin but resilient new materials, such as coated glass fibre and 
plexiglass, unlocked ever more efficient methods of load distribution. Roofs gained 
strength not from material mass but from the geometry of their double-curved 
undulating shapes. Inspired by delicate but robust structures from nature, such as 
insect wings and spiders’ webs, these giant membrane-covered tents and latticework 
frames reflected an era of architectural optimism that aimed to change the world. 


Engineering advances make it possible to span 
large spaces with structures that are lightweight, 
flexible, and cost-effective. 


Architects see the potential in these advances 
to design low-cost shelters that can be easily built, 
dismantled, and repurposed. 


Developments in tough but light synthetic 
fabrics and plastics enable the construction of 
permanent tensile structures. 


These structures are used to cover broad areas, such as 
sports arenas and airports, simply and lightly. 


Architecture of survival 


German architect-engineer Frei Otto was the key figure in the development of 
gridshell structures. He was acutely aware both of the huge drain that building 
projects put on natural resources and of the lack of quality shelter for millions 
worldwide. He believed that to be sustainable, architecture had to overturn its 
preoccupation with permanence, and he saw cheap, lightweight, versatile, and easily 
deployable gridshells as a solution. It was, as Otto put it, “an architecture of survival". 


For Otto, this was a highly political act. Interred as a prisoner of war in France 
during World War II, he served as the camp architect and created simple structures 
from a scarcity of materials. After the war, he studied tensile structures, then 
established his own Institute for Lightweight Structures at the University of Stuttgart 
in 1964. At the 1967 Montreal Expo in Canada, he won acclaim for the tent-like 
tensile fabric structure of the West German Pavilion. He described this as “lightness 
against brutality” — in direct contrast to the monumentality embraced by Nazi 
architects. 


“I have built little. But I have built many castles in the air.” 


Frei Otto 


Munich Stadium 


While Otto's humanitarian designs were never realized, the 1967 West German 
Pavilion had demonstrated the wider potential of his ideas. In the same year, German 


architect Günter Behnisch, inspired by Otto's work, won the competition to design the 
stadium for the 1972 Munich Olympics. Avoiding any ideas of monumentality that 
would allude to the Nazi-designed Olympic Stadium in Berlin, Behnisch designed the 
stadium as a grouping of elements united by a single, tent-like transparent roof. He 
invited Otto to collaborate on the design, despite the project being at odds with the 
latter’s functional and non-symbolic approach. The result was a technical feat of 
immense precision and a structure of spectacular daring. 


Like Behnisch, British “hi-tech” architects were influenced by Otto’s gridshell 
ideas, reflected in structures such as Richard Rogers’ Millennium Dome (1999) and 
Norman Foster’s Great Court at the British Museum (2000), both in London. The 
visual drama and expansiveness of tensile membrane structures — and their 
environmental and cost advantages — continue to inspire designers of stadiums, 
airports, and other large projects. 


The roof of the Olympiastadion in Munich is supported by 58 steel pylons, between which nearly 
480 km (300 miles) of steel cables support a canopy of transparent plexiglass. 


See also: Pioneering Modernism * Statement architecture * Pure form * Hi-tech ° 
Green architecture 


| PUT THE 
STRUCTURE 
OUTSIDE 


HI-TECH 
SSS 


| 
| 


.IN CONTEXT 


FOCUS 
| Creativity through technology 


BEFORE 

1914 Italian architect Antonio Sant' Elia envisages a future Città Nuova (“New 
City”) that includes elements that can be adapted and changed as technology 
evolves. 

| 1966 The first Hi-tech industrial building opens — a factory and offices, designed by 
British architects Team 4 for electronics firm Reliance Controls in Swindon, UK. 


AFTER 
1986 Richard Rogers’ new Lloyd's Building in London is notable for lifts and 
| staircases located on its outside, allowing for a vast internal atrium. 


2001 Portcullis House — MPs’ offices, designed by Michael Hopkins, on Parliament 
Square, London — shows how Hi-tech can fit into a historical setting. 


The Hi-tech architectural style was inspired by modern engineering and technology. It 
is often described as “inside-out” as a key feature is the external display of steel 
frames, pipework, and other elements usually concealed or contained internally. 


Two major influences 


The young British architects who pioneered the Hi-tech style in the 1960s, many of 
whom had studied at London’s Architectural Association School of Architecture, 
combined their enthusiasm for technology with an optimism in their ability to change 
the world. One key influence was the work of American inventor and engineer 
Richard Buckminster Fuller (1895—1983), who conceived innovative structures 
designed to conserve energy and materials in a bid to protect earth’s finite resources. 
In the mid-1940s, in response to a shortage of housing in the US, he developed 


prototypes for lightweight homes, built with prefabricated elements to reduce costs, 
but they were never put into production. 


A second major influence was the speculative work of British group Archigram, 
who, in the 1960s, imagined entire cities with modular elements that could be updated 
and replaced when these became obsolete. 


They design in a new 
Hi-tech style celebrating 
structural and service 
elements of buildings by 
displaying them externally. 


Advances in engineering 
and technology inspire 
a new generation of 
young architects. 


This approach frees up 
internal space, which 
architects aim to make as 
flexible and adaptable 
as possible. 


Building in flexibility 
often proves elusive but 
Hi-tech style remains a 

powerful visual aesthetic. 


A big urban toy 


Flexibility was key to the design of the Hi-tech Pompidou Centre, which opened in 
Paris in 1977. Conceived by a team including British architect Richard Rogers and 
Italian architect Renzo Piano, the building has a lightweight steel frame, supporting 
an external network of colour-coded pipework — blue for air conditioning, yellow for 
electrics, and green for water — together with red escalators and elevators. The 
arrangement permits uninterrupted, adaptable, internal areas where crowds can 
circulate easily. 


The vast cultural centre was the controversial winner of France’s first international 
government-run competition in 1971 and was chosen from 681 entries. Its designers 
envisioned it as a highly social arts complex; Piano once described it as “a big urban 
toy”. They hoped to create open, adaptable interiors on all 10 levels that could be used 
for whatever was required. Entire floors the size of two football pitches were designed 
to be moved up and down, and a large outside screen was proposed that would create 
a dynamic, ever-changing facade to be viewed from the external piazza. 


When the ambitious proposals came to be realized, however, French president 
Giscard d'Estaing, Georges Pompidou’s successor, cut the team’s budget, and the 
public screen and some of the flexible elements were lost. The dynamic, ever- 
changing structure, imagined almost half a century earlier by Italian Futurists, had 
again proved elusive. However, six floors have modular platforms that can be adapted 
for a wide range of projects. 


The Pompidou Centre was not at first wholly popular. Le Figaro newspaper likened it to the Loch 
Ness monster, but the public loved it; in its first year, up to 25,000 visitors arrived each day. 


ES 


Cavernous, glass-framed corridors along the Pompidou Centre's exterior typify the building's 
pragmatic, industrial character and offer visitors panoramic views over Paris. 


“I said I designed it and she hit me on the head with her umbrella.” 
Richard Rogers 


Recalling an encounter with a Parisian passer-by outside the Pompidou Centre, 2018 


The Hi-tech influence 


If fully flexible buildings remain out of reach, Hi-tech’s aesthetic has lived on in new 
buildings across the world. Transport infrastructure and airports also frequently reflect 
the large, uninterrupted spans, and symbolic lightness and simplicity of the Hi-tech 
style. 


See also: Pioneering Modernism * Industrial aesthetics ° Futurism * Functionalism ° 
Brutalism 


THE PAST IS 
TRANSFORMED 
TO BECOME PART 
OF THE PRESENT 


THE NEW VERNACULAR 
EE — d 


IN CONTEXT 
FOCUS 


Reconnecting with place 


BEFORE 


1911 Frank Lloyd Wright completes the Taliesin estate in Wisconsin, US, blending 
modern techniques with vernacular materials and forms inspired by the landscape. 


1979 British architect Andrew Derbyshire's Hillingdon Civic Centre, London, 
references its suburban site with red brickwork and pitched roofs. 


AFTER 


2018 The UK government's Building Better, Building Beautiful Commission 
recommends a focus on vernacular styles for housing. 


2019 British architect Peter Barber reinterprets “back-to-back” housing at the 
McGrath Road scheme in east London. 


Despite Modernism's ubiquity in the UK by the 1980s, it had not fared well. Fuelled 
by a "style war" that saw Prince Charles call for a return to traditionally styled 
architecture, people began to reject Modernism's anonymity. Architects were also 
increasingly disillusioned with a functionalist approach to design after poor 
implementation had largely failed to deliver on its utopian promises. 


Few architects would adopt the straightforward classical historicism that Prince 
Charles favoured, yet the atmosphere was overwhelmingly one of a return to tradition 
and history. This was most evident in Postmodernism's showy set pieces, which 
revelled in the free and playful use of classical elements and bold colours. 


A focus on traditional 
styles sees a return to 


Modern architecture is 
increasingly criticized in 


the UK's "style wars". historic forms of architecture. 


Others turn to more everyday, 
vernacular building types 
based on connections 
to history, climate, 
and location. 


Some architects practice 
Postmodernism. 


A return to vernacular 


A reaction to Modernism also emerged more quietly in a return to vernacular 
building, which prioritized a straightforward response to landscape and climate rather 
than any notion of a style or aesthetic. Termed the “new vernacular” or 
"neovernacular", much of this work picked up where the Arts and Crafts movement 
of the 19th and early 20th century had left off. This was especially true in the sense 
that often — in searching for the most appropriate architectural response to a site — 
architects learned simply to look around them. 


Romantic pragmatism 


Unsurprisingly, architects often adopted the new vernacular approach in already 
beautiful sites where there were rich natural and architectural contexts to draw from. 
British architect Richard MacCormac produced several accommodation schemes at 
idyllic university colleges. Notable among these was the 1982 Sainsbury Building at 
Worcester College, Oxford, where a residential block overlooks a lake. 


There, in line with the new vernacular ethos, MacCormac looked no further than 
the main college itself and the traditional limestone architecture of the nearby 
Cotswold Hills. His design reinterpreted a college gatehouse with a brick entryway 
leading into a miniature “quadrangle”. And he reevaluated the classical loggia 
(covered exterior gallery) of the main college building as brick and concrete piers 
supporting a raised terrace overlooking the lake. 


“Through this evolutionary rather than revolutionary process the art of architecture is advanced.” 
Richard MacCormac 
Lecture, 1983 


Accessible yet secret 


The Sainsbury Building’s form appears as a roughly symmetrical cluster of what 
could almost be traditional Cotswolds houses, creating a “community of rooms set 
around kitchens”. Far from the utopian aspirations of Modernism, this was a simple, 
straightforward approach to building, focusing on its relationship to local traditions of 
construction and landscape. “I am interested in the idea of an architecture which can 
be readily accessible and sympathetic in its overt and public presence,” wrote 
MacCormac, “and yet secret and excellent when penetrated and understood”. 


The Sainsbury Building featured on the cover of The Architectural Review in 
September 1983, in which MacCormac was grouped with like-minded architects 
under the banner of “romantic pragmatism”. This was not so much a style as a 
grouping of shared concerns: a straightforward approach to a building’s purpose and 
construction, often drawn from the physical realities of the site, combined with a 
“romantic” sensibility. 


Vernacular building practices had never gone away, but here they were put back at 
the forefront of architectural debate, showing that the techniques of Modernism could 
be used to update history rather than copy it. Some critics would find the deliberate 
inoffensiveness of the new vernacular overly conservative, but in locations where 
sensitivity to heritage is a priority, such an attitude remains highly popular, if not 
expected. 


The Sainsbury Building has modern motifs such as projecting lantern windows and a common 
room with a low floor that sits at the level of the adjacent lake. 


See also: The Industrial Revolution * Arts and Crafts « Humane Functionalism * 
Brutalism * Postmodernism * Postmodern Classical * Classical Revival 


A BORE 


POSTMODERNISM 


IN CONTEXT 
FOCUS 


Expressing playfulness 


BEFORE 


1896 In the US, Louis H. Sullivan uses the maxim “form ever follows function” to 
explain that a building’s exterior design should reflect its plan and interior 
functions. 


1923 Le Corbusier publishes Vers une architecture (Towards an architecture), a 
manifesto for Modernist architecture. 


1972 Part of the 1950s Pruitt-Igoe housing scheme in St Louis, US, is demolished, 
leading Charles Jencks to declare this “the day Modern architecture died". 


1972 Publication of Learning from Las Vegas, by architects Robert Venturi, Denise 
Scott Brown, and Steven Izenour, helps launch Postmodernism. 


AFTER 


1985 The Italian Alessi company starts production of the Postmodern 9093 bird 
whistle kettle, styled by Michael Graves. 


1988 Critics view the “Deconstructivist Architecture” exhibition at New York’s 
Museum of Modern Art as marking the end of Postmodernism. 


2011 The Victoria & Albert Museum in London presents a major retrospective 
exhibition, “Postmodernism: Style and Subversion 1970-1990”. 


Postmodernism emerged in the 1960s as a challenge to Modernism, much in the same 
way that — 400 years earlier - Mannerism emerged as a reaction to the rule-bound 
perfectionism of the Renaissance. Postmodernism was a reaction against the sort of 
austerity and elitism championed by the likes of Le Corbusier and Mies van der Rohe 
(Mies). The dogma of “form ever follows function", some said, resulted in the 
sameness of much Modern architecture and a lack of individuality. Postmodernism 


encouraged a new richness and variety in architecture, with the licence to act fast and 
loose with architectural history. The movement, which shone brightly for a few years, 
had largely vanished by the end of the century, but even in this short time it produced 
some of the world’s most idiosyncratic and controversial buildings. 


“The Modernism that was around before the 1980s was very grey, restrictive, utilitarian and quite 
doctrinaire.” 


Terry Farrell 


in “Postmodern architecture”, Dezeen, 2015 


Early developments 


Postmodernism’s starting point was American architect Robert Venturi’s 1966 book 
Complexity and Contradiction in Architecture — although the actual term was only 
coined in 1975, by American architectural historian Charles Jencks. Venturi’s book 
encouraged architects to look for inspiration in the architecture of the past, as well as 
in the local, possibly low-brow vernacular. He suggested that inspiration could come 
from both a Greek Doric temple and a roadside eatery. Venturi wrote, “I like elements 
that are hybrid rather than pure ... I am for messy vitality over obvious unity.” To 
Mies’s famous maxim “Less is more", Venturi countered, “Less is a bore". His 
magpie approach to both the past and popular culture, repurposed with added pizzaz 
for the modern world, was the architectural equivalent of Andy Warhol and pop art. 


“I like to be the right thing in the wrong place, and the wrong thing in the right place ... something 
interesting always happens.” 


Andy Warhol 
American artist (1928-87) 


Robert Venturi 


Born in 1925 in Philadelphia, US, Venturi graduated in architecture from 
Princeton University, New Jersey, then worked briefly under Finnish- 
American architect Eero Saarinen. In 1954, he was awarded a fellowship that 
allowed him to study at the American Academy in Rome, Italy. It was there 
that he experienced the work of Mannerist architects, seeing how they took a 
traditional architectural vocabulary and used it freely to create structures of 
great originality. 

When Venturi returned to Philadelphia in 1956, he worked briefly in Louis 
Kahn’s office before setting up his own practice in 1960. He also taught 
architectural theory at the University of Pennsylvania, and these courses 
formed the basis of Complexity and Contradiction in Architecture, which one 
critic described as “the most important writing on the making of architecture 
since Le Corbusier’s Vers une architecture of 1923”. 


Key work 


1966 Complexity and Contradiction in Architecture 


Pennsylvania creations 


Even before publication of his book, Venturi had given his ideas form in a sequence 
of buildings in the United States, starting with the house he built for his mother in 
Chestnut Hill, Pennsylvania. Completed in 1964, and subsequently called Vanna 
Venturi House, it is best known for its facade, which takes the form of a monumental 
gable with a vertical slit in the centre above a square opening for the doorway and an 
oversized asymmetrical chimney. Italian architect Aldo Rossi credited the building 
with having “liberated architecture in America and elsewhere". 


Around the same time as his mother’s house, Venturi also produced the Guild 
House, an apartment building for the elderly in Philadelphia, Pennsylvania. This six- 


storey brick building has a huge semi-circular window that resembles a classical 
pediment, a single massive black granite column at street level, and a sign rendered 
with giant supermarket-style lettering. Originally, a gold television antenna stood 
prominently on top of the building, directly over the entrance. Venturi claimed that 
this was “a symbol of the aged, who spend so much time looking at TV”. 


In both Guild House and Vanna Venturi House, Venturi mixed contradictory 
features, making high art of the mundane. The two buildings are considered to be 
among the earliest examples of Postmodernism. 

In the early 1970s, Rossi began his own revolt against Modernism. Although he 
once declared that “I cannot be Postmodern, as I have never been Modern", he is 
nevertheless considered one of the leading Postmodernists. The prime case for the 
claim is Rossi’s unfinished San Cataldo Cemetery (begun in 1971), in Modena, Italy, 
which displays the bold forms, strong colours, and historical references that are 


synonymous with the movement. 


Vanna Venturi House has an almost childlike appearance. It has an assortment of mismatched 
windows, and an arch outlined above the entrance serves no purpose. 


The Neue Staatsgalerie 


Seminal Postmodernist buildings appeared elsewhere, too. The Neue Staatsgalerie in 
Stuttgart, Germany, designed by British architects James Stirling and Michael 
Wilford in 1977, has been described as the epitome of the movement. Work on this art 
gallery started in 1979 and was finished five years later. Stirling and Wilford’s design 
incorporated traditional design elements of classical 19th-century museums with 
modern industrial materials such as columns, gables, and architraves in bold travertine 
and sandstone blocks, and hi-tech metalwork in bright colours. The whole building is 
an animated conversation between the old and the new — highly appropriate for a 


museum. 


The building is all unusual angles, peculiar floor plans, and surprises. For Stirling 
and Wilford the sloping nature of the site presented opportunities, not problems. The 
ground floor is a car park, while the first-floor terrace shows off the leaf-green steel 
and glass of the curving facade, which contrasts with the sombre yellow and grey 
hues of the traditional stonework. The studded rubber flooring of the foyer is also 
bright green. Stairs lead from the foyer to galleries on the second floor, where a large, 
central, open-topped rotunda houses a sculpture garden. The building’s bright colours 
contrast with the galleries themselves, where calm, neutral tones do not distract from 
the artworks on display. 


Another successful Postmodern design was the TV-AM Studio in London, UK, 
designed by British architect Terry Farrell and completed in 1981. The building, 
which has since been redesigned, was a great grey shed beside a canal, with a curved 
front facade and a roof topped by a series of huge eggcups. The interior was a series 
of spaces from around the world, including a Japanese temple and a Mesopotamian 
ziggurat, all dominated by bold colours, shapes, and motifs. 


The pedestrian ramps and stairs of the Neue Staatsgalerie feature bright pink and blue tube 
handrails, and there are also blue and green beams and vent pipes. 


MEAM Vv 


The former TV-AM Studio at Camden Lock, London, was topped by huge eggcups. These 
symbols of British breakfast time also reference the tradition of using urns as decoration. 


Legacy and backlash 


Postmodernism flourished during the economic boom of the 1980s, when the 
architectural style became emblematic of the exuberant, high-spending nature of the 
decade. The embodiment of this was American architects John Burgee and Philip 
Johnson's AT&T Building (now known as the Sony Tower), completed in 1984 on 
Madison Avenue, New York City. They had helped to establish Modernist 
architecture, but were open to embracing new ideas — this 37-storey skyscraper is clad 
in pink granite and topped with an enormous “broken” pediment. 


Classical motifs are 
prominent, but with a 
modern twist. 


It uses bright colours 
inside and out. 


Postmodernism is a 
reaction to form-follows- 
function architecture. 


A sense of playfulness, 
whimsy, humour, or 
irony is typical. 


It features a mishmash 
of architectural styles 
and periods. 


Cartoonish excesses 


Playfulness was a characteristic of Postmodernism and was to the fore in buildings 
such as Dutch architect Mart van Schijndel's 1990 Oudhof (the “Ray Ban Building"), 
in Amsterdam, and the Wolfartsweier Kindergarten (2002) in Karlsruhe, Germany, by 
artist-architects Tomi Ungerer and Ayla Suzan Yóndel. But the style also lent itself to 
cartoonish excesses, among them Japanese architect Kengo Kuma's M2 Building 
(1991), a showroom for the Mazda company in Tokyo, which is dominated by an 
eight-storey segment of an Ionic column. 


The Wolfartsweier Kindergarten is playful architecture shaped like a cat. Its “mouth” is the front 
door, its “eyes” are windows, its “belly” is the classroom, and its “tail” is a slide. 


Pop culture 


Long before any of these extreme buildings, Postmodernism had its critics. Its 
tendency to pastiche could unite both traditionalists and Modernists in their ire. For 
example, British historian William J.R. Curtis wrote in his 1982 book Modern 
Architecture Since 1900 that with his AT&T Building Philip Johnson had “done little 
more than stick some historical quotations on to a standard office space". 


Curtis derided what he saw as the reduction of a skyscraper to a cartoon-like sign in 
the cityscape, which he felt was symptomatic of the pressure to treat architecture as a 
marketing device. Curtis’s worst fears came to pass with the Team Disney Building 
(1986), in Burbank, California. There, highly regarded American architect Michael 
Graves was seen by many to take Postmodernism’s flirtation with pop culture a step 
too far by employing the seven dwarfs from Snow White as caryatids — the sculpted 
figures that take the place of a column in supporting an entablature. 


Unrestrained 


By the late 1990s, Postmodernism had gone as far as it could go. It divided into a 
multitude of new trends, including Sensationalism and Deconstructivism. However, 
Postmodernism’s legacy has been pervasive. Architects now feel free to borrow from 
anywhere they like, unconstrained by rules and ideologies. For better or worse, the 
idea of the building as a marketing statement has also become pervasive around the 


world. Most skyscrapers now have to assert their individuality through some form of 
skyline gimmickry. 


See also: The Renaissance * Mannerism * Functionalism * American Modern * Post- 
war skyscrapers * Mid-century Modern * Modern monumentalism 


DAILY LIFE 
SHOULD 
BE EXALTED 


POSTMODERN CLASSICAL 


IN CONTEXT 
FOCUS 


Reinventing Classicism 


BEFORE 


1978 American architect Charles Moore completes the Piazza d’Italia in New 
Orleans, US, an urban plaza surrounded by Classical facades. 


1980 The first Venice Architecture Biennale exhibition, “The Presence of the Past", 
kickstarts Postmodernism, including architects’ designs of “free-style classical” 
pavilions. 


AFTER 


1988 British architect John Outram completes a pumping station on the Isle of 
Dogs, London, which is reminiscent of a brightly coloured Classical Greek temple. 


1991 American Postmodern architects Denise Scott Brown and Robert Venturi 
complete the Sainsbury Wing at the National Gallery in London. 


Sandwiched between a busy road and a commercial complex in Marne-la-Vallée, near 
Paris, France, stands Les Espaces d’ Abraxas, a bizarre composition of three grand, 
Neoclassical buildings: Le Palacio, L' Arc, and Le Théâtre. This is not an arts 
complex or regal residence as the titles and style might suggest, but rather 591 rented 
apartments, some of which have even been squeezed into the monumental form of 
L’Arc (the grand arch). Designed by Spanish architect Ricardo Bofill and completed 
in 1982, it is an example of Postmodern stylistic game-playing at its most surreal. 


Postmodernism looked to disrupt the Modernist idea that architecture could have a 
single, grand narrative of social change. Postmodernism embraced the idea of 
plurality, subverting the established readings of historic architectural styles with new 
interpretations and meanings, and mixing the modern with the ancient. Architectural 


historian Charles Jencks, who largely defined the movement of Postmodernism in 
architecture, called this concept double-coding". 


Postmodern architects seek to challenge the Modernist 
orthodoxy of a single, utopian, and functional architecture. 


Embracing a return to history, they draw on the Classical 
tradition to subvert its conventions. 


Through “free-style Classicism”, Classical forms and 
motifs are adapted and transformed. 


This separates the appearance of buildings 
from their function, sometimes ironically. 


A Versailles for the people 


Bofill's use of Neoclassicism at Les Espaces d’ Abraxas was ostensibly to elevate the 
lives of working-class Parisians through historic forms and arrangements. It was to be 
a "Versailles for the people", created as a direct riposte to the more anonymous 
Modernist housing blocks of Paris's periphery. 


The layout of the estate is based on Baroque ideas of urban planning, emphasizing 
a feeling of monumentality and movement. The crescent-shaped Théátre, with its 
monolithic run of glazed columns, sweeps around to define a large courtyard, with 
shallow amphitheatre-style steps, that looks inwards towards the central arch. The U- 
shaped block of Le Palacio hugs the opposite side of the courtyard, presenting a far 
more abstracted, geometric interpretation of Classical proportion. 


Les Espaces d'Abraxas was built using precast, reinforced concrete, which was 
coloured an earthy brown tone to better match the surrounding buildings. The whole 
development is cut through by a central axis, dotted with freestanding Classical 
gateways that frame the entrances to the estate. These were Classical motifs, but the 
careful rules of the past had been distorted into new scales and compositions. 
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The monolithic 18-storey Palacio at Les Espaces d’ Abraxas contains about 440 apartments and 
encloses three sides of a courtyard, in which stands L’ Arc. 


“Our serious purpose was to open our eyes by assaulting them with things in the everyday landscape 
deemed ugly, tasteless, and bizarre.” 


Denise Scott Brown 


Artforum, 2010 


Heroic or oppressive? 


Monolithic Neoclassicism can easily feel oppressive and domineering rather than 
heroic, and this is especially true in its historic application by totalitarian regimes. At 
Les Espaces d’ Abraxas the crescent-shaped block overlooking the central courtyard 
may evoke grandeur, but it also acts like a panopticon — a circular prison with cells 
arranged around a central space — making those in the centre feel as if they are 
constantly under surveillance. 


It is perhaps unsurprising that Les Espaces d’ Abraxas was immortalized in the 
1985 dystopian film Brazil, and was also used to represent the oppressive Capitol in 
the film adaptation of The Hunger Games. Nonetheless, the staged grandeur of free- 
style Classicism would dominate many high-profile schemes throughout the last two 
decades of the 20th century, though its popularity faded with the advent of the new 
millennium. 


See also: Reviving the past * Architectural design * Statement architecture ° 
Postmodernism * Classical Revival 
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THE SPIRITUALIZATION 
OF NATURE 


CONNECTING 


ND EARTH 


- - 


IN CONTEXT 
FOCUS 


Modern Christian architecture 


BEFORE 


1883 Catalan architect Antoni Gaudí begins designs for the Sagrada Família, a 
basilica in Barcelona. 


1967 British architect Frederick Gibberd completes Liverpool's Metropolitan 
Cathedral, which is topped by a crown of sharp pinnacles. 


1989 Japanese architect Tadao Ando completes the Church of the Light in Osaka — 
a starkly simple, concrete building. 


AFTER 


2007 Swiss architect Peter Zumthor completes the Bruder Klaus Field Chapel, 
Germany. 


2018 The Vatican commissions 10 chapels for a woodland setting in Venice, Italy. 


The highly idiosyncratic work of Hungarian architect Imre Makovecz — who was 
active from the late 1950s — injected some much-needed energy into the search for 
what a modern spiritual or religious architecture might look like. He found his 
inspiration in rural Hungary — then a client state of the Soviet Union — where his early 
buildings were a direct response to the bland, prefab blocks being built by the latter's 
architects. Instead, Makovecz made use of traditional elements such as thatched roofs 
and dynamic timber forms to create buildings that he believed had the power to bring 
communities together in the country's fast-disappearing villages. Makovecz was a 
devout Roman Catholic and his approach would see him win many commissions for 
churches, for which his translation of tradition into modern, inspiring forms 
resonated. 


Makovecz referred to his work as “organic architecture”. This term had been 
coined by one of his chief influences, American architect Frank Lloyd Wright, to 
describe an approach prioritizing the relationship between buildings and their 
landscapes over any notion of style. 


Many architects feel 
that Modernism has 
failed to present new ideas 
for a modern religious 
architecture. 


They look back to the 
past to reinterpret 
historical traditions and 
techniques in a highly 
modern way. 


While symbols and 
ornament remain a feature, 
the priority is the 
experience of space. 


This informs an inventive 


use of dynamic forms and 
natural light. 


Fantasy world 


Makovecz found Wright’s approach sorely absent from contemporary architecture. 
“These days, who cares about the connection between the building’s interior texture 
and the soil surrounding it?” he once lamented. For Makovecz, this was not simply 
about the ground on which the building sat, but grander ideas of connecting his 
designs to “heaven and earth,” inspired by the early 20th-century Austrian architect 
and “spiritual scientist” Rudolph Steiner. Through his use of Hungarian vernacular 
and folklore, Makovecz aspired to create something that felt as though it was “in the 
world before the emergence of humanity, in the world of beginnings”. The results 
look like they are almost plucked from a fantasy world, with rib-caged timber vaults 
used to create impressive bulbous domes, topped by spires that — not without 
controversy — often merged Christian iconography with pagan symbols like the sun 
and moon. 


“My aim is to counteract the subsensible spell of technical civilization using supersensible 
imaginative power.” 


Imre Makovecz 


The Hungarian Pavilion 


With the demise of the Soviet Union in 1991, Macovecz’s architecture took on a 
whole new meaning as a symbol of a democratic Hungary in tune with its traditions 
and history. He was commissioned to represent his country by designing a pavilion 


for the 1992 Seville World Expo in Spain. Part church, part political gesture, the 
pavilion looks like the giant hull of an upturned ship. Inside, the structure of its roof is 
left exposed to create a dramatic ceiling onto which light is cast. Above the entrance 
looms an owl-like carving with two circular windows topped by wings. Designed to 
capture Hungary’s position between east and west, a wall cuts diagonally through its 
centre, with Slavic-style facades facing towards Russia and a Baroque-style facade 
looking west. Behind this west-facing wall is a tree representing égig éró fa (“the tree 
of life"), a symbol from Hungarian folklore with branches that stretch to the heavens 
and roots extending into the underworld. In Makovecz's pavilion, its branches almost 
touch the roof, while its roots are exposed beneath a glass floor. 


At the time it was created, this highly symbolic, soulful architecture was in a world 
of its own, and a sign that architects were rediscovering the power of space and 
experience to convey spiritual ideas. 


A cluster of seven pointed wooden spires — each topped with a symbol — burst from the grey slate 
roof of the Hungarian Pavilion. The symbols include a cross, a sun, and a crescent. 


See also: Gothic * Organic forms * American Modern * Late Le Corbusier * Sensual 
modernity * Free spirits * Modern monumentalism * Soulful modern 


THE FORM IS 
INTERROGATED 


DECONSTRUCTIVISM 


“| 


| IN CONTEXT 
FOCUS 
Disrupting linear thinking 


BEFORE 


| 1967 Algerian-French philosopher Jacques Derrida publishes Of Grammatology, 
introducing the concept of Deconstruction. 


1982 Swiss architect Bernard Tschumi designs one of the earliest Deconstructivist 
| projects — the Parc de la Villette in Paris, France. 


|. AFTER 

1997 Frank Gehry completes the Guggenheim Museum Bilbao in Spain, one of the 
| most famous Deconstructivist buildings — despite the architects rejection of the 
label. 
2009 Zaha Hadid completes the MAXXI Museum in Rome, Italy, an exposed 
concrete building with sharp, intersecting forms typical of Deconstructivism. 


The jagged, metal-clad Jewish Museum Berlin, which opened in 2001, is ostensibly a 
highly dysfunctional building. It has no exterior doors and is accessible only via an 
underground passageway entered from an adjacent 18th-century building. Little 
natural light penetrates the museum’s spaces due to narrow, angular windows, 
staircases, and routes that seem to lead nowhere. This is a building that attempts to 
represent the experience of Jews in Germany through its unique use of form and 
space. It is, as its Polish-American architect Daniel Libeskind described, “an 
experience, and some of it is foreboding”. 


Subversion of order 


Although Libeskind has never embraced the stylistic label, his work at the Jewish 
Museum is an early example of Deconstructivism, an architectural approach that 


looks to undermine and subvert the ideas of formal order, rationality, and clarity. It 
rejects the myth that it is possible to carefully plan for a building’s purpose and use, 
and instead embraces the often disordered and even violent relationships between 
spaces and users as a source of new potential. 


Deconstructivism disrupts 
this idea, creating unusual 
formal compositions that 


Historic styles emphasize 
ideas of formal order and 
clarity based on concepts of 
proportion and harmony. 


challenge traditional 
arrangements and spaces. 


Spaces that prioritize 
meaning and experience 
over their utility reignite 


Deconstructed compositions 
are used as a new way for 
a building’s form to 

communicate ideas. 


debates around form 
and function. 


Pioneers of the movement 


In 1988, American architects Philip Johnson and Mark Wigley curated the exhibition 
“Deconstructivist Architecture" at the Museum of Modern Art (MoMA) in New York 
City, drawing together the work of several architects, including Libeskind, Frank 
Gehry, and British-Iraqi Zaha Hadid. Johnson and Wigley described 
Deconstructivism as picking up where Russia’s avant-garde Constructivism 
movement had left off in the early 20th century, creating not just an aesthetic of 
disorder but a new type of architecture that “challenges the sense of coherent, stable 
identity that we associate with pure form". Deconstructivism has no central manifesto 
or mission statement, and its interpretation varies in the hands of different architects. 
For Libeskind, it is a means of creating highly experiential spaces, with architectural 
form being almost entirely at the whim of the building's narrative and the creation of 
an atmosphere. His designs at the Jewish Museum Berlin are packed with built-in 
meanings and metaphors, many of them purposefully uncomfortable and disorienting. 


“This is an architecture of disruption, dislocation, deflection, deviation, and distortion.” 
Mark Wigley 


Deconstructivist Architecture, 1988 


Creating experiences 


Three axes representing what Libeskind considers the three main narratives of Jewish 
history in Germany - continuity, exile, and the Holocaust — cut across the museum's 


form. The Axis of Exile leads to a garden full of sloped concrete planters intended to 
capture the “lack of orientation and instability” felt by Jews forced to leave Germany. 
The Axis of the Holocaust ends in a stark concrete silo, which can only be reached via 
an underground passage and is described as evoking a feeling of oppression or 
anxiety. Further voids representing the “erasure” of Jewish life in Berlin cut through 
the building, disrupting any chance of a logical route through the building. The 
narrow windows are arranged in a geometric pattern based on the location of 
addresses of famous Berlin residents. The architecture prioritizes narrative over the 
needs of its users. Or rather, the narrative is treated as one that demands that the needs 
of its users are disrupted. 


The Jewish Museum Berlin is so full of its own meanings that it risks making the 
display of any exhibits a challenge, reigniting a debate around the value of form 
versus function. Its theoretical underpinnings have often attracted the criticism that it 
is overly elitist or intellectualized. Nonetheless, the museum represented a dramatic 
shift towards a new focus on the power of architectural form in its own right, which 
would come to define the first decades of the new millennium. 
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The titanium-zinc facade of the Jewish Museum Berlin is cut by the crisscrossing, oblique slashes 
of windows, making it impossible to distinguish individual floors. 


See also: Expressionism * Architecture of the Russian Revolution * Sensual 
modernity * Free spirits * Pure form * New forms 


HARMONY 
WITH NATURE 


GREEN ARCHITECTURE 


IN CONTEXT 
FOCUS 


Increasing sustainability 


BEFORE 


1935 Frank Lloyd Wright designs Fallingwater, Pennsylvania, US, exemplifying 
his belief that a building should achieve harmony with nature. 


1962 Hungarian architect Victor Olgyay publishes Design with Climate, an 
influential text on the topic of architecture and climate. 


1987 The UN World Commission on the Environment and Development provides 
the first definition of the term “sustainable development". 


1990 The world's first sustainable building rating system is introduced in the UK, 
giving rise to similar models in other countries. 


AFTER 


2020 France passes legislation requiring that, from 2022, all new public buildings 
must be made from at least 50 per cent sustainable materials. 


2021 The city of Amsterdam agrees the Green Deal Timber Construction, declaring 
that, by 2025, 20 per cent of new homes in the Dutch capital must be built with 
wood. 


2022 The Plus eco-friendly furniture factory — by the architecture firm BIG — is 
completed near Magnor, Norway; it is built from timber and set in woodland. 


One of the central focuses of architecture today is making buildings that are “green”: 
in other words, taking care in design, construction, and operation to minimize 
negative impacts on our climate and natural environment. Self-consciously green 
design is a post-industrial phenomenon. Before the 19th century and the widespread 
use of coal fires for heating, nearly all buildings were relatively “green”: they were 
not reliant on fossil fuels. Wood, charcoal, or animal dung were used as fuel for 


heating, and buildings did not have artificial lighting or ventilation. They were mostly 
built from the materials to hand — stone, timber, brick, and mud. 


In the 21st century, our buildings are far more complex, and they require services 
and systems to create and maintain the environments in which we prefer to live and 
work. These technologies, we are now realizing increasingly, come at a cost, 
particularly given the demands placed on land and natural resources by the rapidly 
growing global population. 


Although the drive to create architecture that is environmentally aware has 
intensified in recent years, responding to widespread demands for urgent and 
meaningful action, some farsighted architects have prioritized this for decades. 


People build using basic materials to hand. 


New materials are invented, and mechanics and electrics 
are incorporated into buildings. 


The construction and operation of buildings 
devour the world’s finite resources. 


Some architects call for a 
return to simpler 


Others pursue technological 
solutions, such as smart 


building methods that 
require fewer resources. 


appliances and innovative 
materials. 


A light touch 


Born in 1936, the Australian architect Glenn Murcutt came of age professionally 
during the 1970s, a period marked by increasing concerns about the impact of human 
activity on the planet. As a result of technological revolutions, many countries in the 
West experienced significant economic growth at this time; however, it was 
accompanied by unease about the environmental consequences of production and 
consumption. The first Earth Day, 22 April 1970, saw 20 million people in the United 
States march to raise awareness about the importance of protecting the environment. 
Oil shortages in several nations, including Murcutt’s home country of Australia, also 
brought concerns about energy consumption to the forefront of public consciousness. 


In this context, Murcutt pioneered environmentally sensitive houses, “fine-tuned to 
the land and the weather” — which is how his buildings were characterized when he 
won the 2002 Pritzker Architecture Prize, the world’s most prestigious architectural 
award. Determined to “touch the ground lightly” — a proverb used by the indigenous 
people of Australia — he has created buildings that respond to the country’s climate 
and landscape. 


Simplicity as a duty 


While Murcutt was in the vanguard of modern architecture’s engagement with the 
environment, the methods he employed to create sustainable buildings did not rely 
heavily on the latest technology, but often used simple approaches to sustainability 
inspired by the vernacular and regionally specific building techniques of his home 
country. This approach reflects the influence of the 19th-century American naturalist 
and author, Henry David Thoreau, whose view of the benefits of a simple way of life 
are echoed in Murcutt’s belief in simplicity as a “moral duty”. 


Murcutt’s prototype work, the Marie Short House, designed in 1975 for a site 
beside the Maria River in Kempsey, north of Sydney, was built using readily available 
local materials, predominantly timber from a nearby sawmill. Large sections of the 
external walls are formed from adjustable steel louvres, which control how much 
sunlight penetrates the house and allow the flow of air through the building, offering 
natural cooling. “When we get hot,” Murcutt points out, “we perspire. Buildings 
should do similar things. They should open and close.” The wide eaves of the 
corrugated metal roof provide shelter from the sun. Set on stilts, the house is nearly 1 
m (3ft) off the ground, aiding ventilation and keeping it free from snakes and other 
reptiles. 
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The Ball-Eastaway House, Glenorie, Australia, designed in 1982 for the artists Syd Ball and 
Lynne Eastaway, features a corrugated metal roof typical of Glenn Murcutt's architecture. 


Continuity and innovation 


The vernacular simplicity of Murcutt's sustainable designs helps to explain the 
continuity of approach that is evident in his early buildings and his more recent 
projects. One of Murcutt’s most admired buildings is Marika—Alderton House, 
designed for the Aboriginal artist and community leader Banduk Marika and her 
partner Mark Alderton in 1990. The building is located in the predominantly 
indigenous community of Yirrkala, in Australia's Northeastern Territory — an area 
with a tropical climate of heavy rainfall and sometimes strong winds. It was designed 
to be prefabricated, packed into two shipping containers, and transported to the site, 
where everything was bolted and screwed together. 


This elemental building consists of a steel frame, timber platform, and plywood and 
timber slatted walls that slide or pivot open, with no glass windows. It has a tin roof 
with pivoting tubes to expel hot air, and vertical fins to direct cooling breezes into the 
living spaces. The house is only one room deep — the bathroom and bedrooms are 
divided with louvred panels to allow air to pass through. 


Although Murcutt has often taken inspiration from simple building traditions, each 
of his houses has its own innovations to take account of local conditions. The Magney 
House (1984), in Moruya, on the New South Wales coast, has a V-shaped roof to 
collect rainwater, which is then recycled for human use. The Donaldson House 
(2017), north of Sydney, is faced with blackened zinc panels to protect it from 
wildfires. Water storage tanks located underneath the house to supply the bathrooms 
can also be used to douse the flames. 


Eco-friendly materials 


Murcutt’s recognition that adapting the design and construction of a building to its 
environment is preferable to forcing the environment to accommodate the building is 
echoed in other parts of the world. Chinese architect Li Xiaodong, for example, 
employs only environmentally friendly building materials that can be sourced locally. 
His community library in a small village on the outskirts of Beijing, completed in 
2011, is built of wood and clad with small wooden sticks of the kind the villagers 
gather all year round to fuel their cooking stoves. 


While designers in Asia experiment with traditional eco-friendly materials such as 
bamboo, in the northern hemisphere architects have returned to timber construction 
on a large scale, most strikingly in the form of wooden skyscrapers. In 2019, the 
newly completed Mjøsa Tower in Brumunddal, Norway, became the world’s tallest 
wooden building, at 85 m (279 ft) — 18 storeys high. Tall buildings of this kind are 
made with engineered wood — composite material made by binding strands, particles, 
fibres, or veneers of wood with adhesive. Glued laminated timber, called glulam, is 
used for straight beams and columns. Cross-laminated timber (CLT), which is made 
from thin layers of wood, with each layer stuck at right-angles to the next with fire- 
resistant glue, is claimed to be as strong as structural steel, and is perfect for walls and 
floor slabs. 


The timber Mjøsa Tower in Norway is a modular construction — its exterior shell is formed from 
large prefabricated sections, allowing for a more efficient construction process. 


“I cannot pursue my architecture without considering the minimization of energy consumption ...” 


Glenn Murcutt 


Pritzker Prize acceptance speech, 2002 


Reducing emissions 


Constructing modern buildings, high rise or otherwise, from wood has significant 
environmental benefits. Conventional buildings are among the worst contributors to 
greenhouse gasses. The Global Alliance for Buildings and Construction estimates that 


eight per cent of global emissions are generated from the manufacture of concrete, 
and five per cent from the manufacture of steel. Additional emissions are produced by 
the manufacture of glass, and the extraction, processing, and transport of all these 
materials. 

By contrast, trees absorb and lock carbon dioxide in their wood and, with wooden 
construction, it is estimated the number of truck deliveries to building sites is reduced 
by as much as 80 per cent because it is so much lighter. This results in a considerably 
more fuel-efficient, and less polluting building process. The trees used in wood 
construction can often be harvested locally — and they can also be replanted, in 
contrast with the non-renewable materials used for the manufacture of concrete and 
steel. However, so-called plyscrapers do use some concrete — they are so light that on 
the topmost levels the floors have to be made of concrete in order to add weight to the 
structure, stabilizing the buildings in high winds and preventing excessive swaying. 
And in some plyscrapers, steel bars run from top to bottom to increase stability. 
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The glass panels of the walls of the Liyuan Library, on the "S of Beijing, are covered with 
sticks that provide shade and moderate the temperature of the building. 


Large-scale green projects 


Since 2008, one of the largest experiments in future hi-tech and green urban 
sustainability has been taking place in Abu Dhabi. Designed by Britain's Foster + 
Partners, Masdar City's primary role is to advance and stimulate technological 
innovation, education, and research and development. The aim is also to develop a 
model of carbon neutral and zero waste city building with energy supplied by wind 
and solar-panel farms. Desert heat in the compact city centre is countered by 
terracotta-faced buildings lining short, narrow streets providing plenty of shade and 
natural ventilation, aided by updated versions of the region's traditional wind towers 


that catch and channel breezes. Transport through Masdar was to have been by self- 
guided electric pods gliding beneath streets and buildings, but although prototype 
pods have been in operation, the scheme is considered too expensive for general 
adoption. While, by 2022, Masdar City had welcomed several hundred university 
students and over 1,000 innovative companies, it will take years before its resident 
population rises to the planned 50,000. 


On completion in 1997, Foster + Partners’ 53-storey Commerzbank Headquarters, 
in Frankfurt, Germany, was the tallest building in Europe and the world’s first 
ecological office tower. It uses natural systems of lighting and ventilation: every 
office is daylit and has openable windows, allowing the occupants to control their 
own environment. Having windows that open may seem commonplace, but it reduces 
energy consumption to half that of office blocks that rely exclusively on artificial 
cooling systems to control the temperature. 


The definition of a “green” building is wide: it is simply a building that reduces or 
eliminates negative impacts on the environment. This can be achieved in a number of 
ways. In San Francisco, Italian architect Renzo Piano gave his California Academy of 
Sciences building, finished in 2008, a grassed “living” roof with hummocks. It 
absorbs rainwater and cools the building below. The roof is bordered by a glass 
canopy containing nearly 60,000 photo voltaic cells, which supply up to 10 per cent 
of the Academy’s energy needs. Recycled denim is used in the wall insulation. 


Vietnamese architect Vo Trong Nghia also attempts to bring nature back into urban 
landscapes by incorporating trees and greenery within his buildings. Projects have 
included a house with a tiered garden on its roof, houses with apertures in the facades 
through which trees grow, and a property consisting of a collection of concrete boxes 
— resembling giant plant pots — with trees growing from them. Many of his buildings 
appear as though they have been reclaimed by a tropical rainforest. 


Commerzbank Tower, in Frankfurt, Germany, is designed to admit as much natural light as 
possible in order to improve the energy efficiency of the building. 


“We try to bring nature back into the city, protect the environment, and form a connection between 
humans and nature.” 


Vo Trong Nghia 
Interview with CNN Style, 2016 


Problems with green design 


According to the UN Environment Programme's 2021 Global Status Report for 
Buildings and Construction, the construction and operation of buildings was 
responsible for 38 per cent of global energy-related CO» emissions in 2015. It is clear, 
therefore, that a trend for architects topping buildings with trees or grass and 
recycling rainwater is not an adequate response. Buildings must also facilitate 
sustainable operation during their life cycle, including their ultimate disposal. 


While many architects and their clients emphasize the sustainable features of new 
building projects, some critics have suggested that, in reality, these do not always live 
up to their rhetoric. American author and environmentalist Wade Graham has argued 
that, while the green elements of “eco-buildings” may appear impressive, their 
construction can consume significant resources and, when they are complete, the 
buildings themselves are not always successfully integrated into existing 
infrastructure, leaving commuters reliant on cars. 


One example cited by Graham is the technology giant Apple’s headquarters in 
Silicon Valley, Apple Park (partly designed by Foster + Partners). He described it as 
“dependent on vast garages (even if most of them are tastefully buried)” for its 13,000 
commuters and therefore having as large an environmental footprint as a conventional 
office park. 


A greener future? 


Concerted action is now being taken at national and international levels. In 2020, 136 
countries included measures for addressing buildings-related emissions or improving 
energy efficiency in their Nationally Determined Contributions (NDCs) — measuring a 
country’s contribution to reducing total global emissions — under the terms of the 
Paris Agreement on climate change. Ever more cities and governments are adopting 
stringent building codes, requiring that plans for new structures demonstrate 
sustainability in a building’s materials, its general design, its methods of construction, 
and the use of resources in its running. 


It is a tall order for architects, developers, and those in the business of construction. 
Buildings must now not only create beautiful sheltered spaces for human activity, but 
they must embrace sustainability, too — all the while, staying within budget. However, 
it is clear that green architecture cannot be a passing fad but has to be a necessary 
consideration for all future construction if the planet is to avoid exhausting its 
resources. 


Hundreds of shrubs cover the two Bosco Verticale towers in Milan, Italy. Nourished by an 
integrated irrigation system, they absorb carbon dioxide and encourage biodiversity. 


“If we are to reduce and eventually reverse the environmental damage we are causing, we will need 
to re-imagine our buildings ...” 


UK Architects Declare 


Climate activist architects group, 2021 
E 


Gaia theory 


Named after the Greek goddess of the Earth, Gaia theory was first proposed by 
the British chemist James Lovelock (1919-2022) in 1972. It postulates that life 
on Earth forms a network of activity that regulates the planet in order to 
perpetuate the conditions needed for life — for example, the stable composition 
of the atmosphere. 


In 1979, Gaia theory gained popular currency thanks to Lovelock’s book, 
Gaia: A New Look at Life on Earth. Since then, the idea that all living things 
are connected has continued to encourage people across a range of disciplines 
to think about their impact on the planet — and architecture is no different. In 
1984, British architect Howard Liddell founded an eco-architectural practice 
called Gaia Architects and, in 2020, the Pritzker Prize-winning Burkinabé 
architect Francis Kéré took part in a panel titled “Growing Gaia". This 
programme explored the implications of the idea for contemporary 
architecture. 


See also: Shelter * Timber-frame building * Mud * Humane Functionalism * Hi-tech * 
West African architecture * Response to the earth 


| WORK 


FROM THE 
INSIDE OUT 


SENSATIONALISM 


IN CONTEXT 
FOCUS 


Iconic forms 


BEFORE 


1973 The Sydney Opera House, by Danish architect Jorn Utzon, opens — a bold 
new symbol for modern Australia. 


1977 Richard Rogers and Renzo Piano complete the Pompidou Centre in Paris — a 
radically designed cultural building with global appeal. 


AFTER 


2009 The topping out of Burj Khalifa skyscraper in Dubai, UAE, makes it the 
tallest structure in the world. 


2010 Zaha Hadid completes the Guangzhou Opera House in China, which is 
designed to look like pebbles smoothed by the nearby river. 


Upon visiting the newly opened Guggenheim Bilbao, Spain, in 1997, the New York 
Times architecture critic Herbert Muschamp wrote, “Word is out that miracles still 
occur, and that a major one has happened here". Designed by the Canadian-American 
architect Frank Gehry, the museum became an emblematic modernist building thanks 
to its highly unusual form, turning the post-industrial Basque city into a popular 
tourist destination. Within 20 years, around 20 million people had visited the 
museum. 


The building's impact on architecture — and the approach to cultural buildings in 
cities as a whole — would be more mixed. As a satellite of the Guggenheim in New 
York City, designed by Frank Lloyd Wright and opened in 1959, the Bilbao museum 
was made possible thanks to a funding model that saw the local government pay for 
the construction and running costs in exchange for the prestige of the Guggenheim 


name, collections, and curators. Critics of this collaborative approach have labelled it 
“McGuggenheim”. 


Across the world, cities with struggling economies soon began to clamour for their 
very own sensational architectural spectacle. In turn, this meant prioritizing top-down 
regeneration over the support and expansion of existing cultural endeavours. 


Countries and cities become aware of the power of sensational 
architecture to boost economies and attract tourism. 


Spurred on by successful examples, regeneration projects take 
place throughout the 1990s and 2000s, commissioning high- 
profile architects to design buildings in their signature styles. 


These architects often make use of new computer 
technologies to achieve impressive formal gestures. 


The phenomenon is also adopted by private companies and 
developers, who look to create spectacular skyscrapers. 


Sensation and sensitivity 


The Guggenheim Bilbao is often associated with the rush to produce spectacular and 
usually less accomplished buildings that it encouraged — a phenomenon that was 
termed “The Bilbao Effect". However, to focus on the decades of imitative 
development that the museum provoked risks underestimating the quality of Gehry’s 
design. As well as being an unmissably striking landmark, it simultaneously 
demonstrates a sensitive awareness of the significance of its location. While the 
building’s form appears random - typical of the Postmodernist and Deconstructivist 
approaches that have been associated with Gehry’s work — the sweeping sides 
acknowledge Bilbao’s shipbuilding history, with the museum sunk into a plaza beside 
the city’s estuary waterfront. Visitors enter by a staircase that leads upwards into a 
vast atrium — a contrast of narrowness and openness inspired by the compact 
pedestrianized streets and large main square — the Plaza Nueva — of the city's historic 
centre. Designed as a “nexus” where walkways, staircases, and lifts converge, the 


atrium connects all of the museum’s wings, while large areas of glazing offer 


impressive views of Bilbao itself. 
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The curved, titanium walls of the Guggenheim Bilbao, combined with its waterside location, 
contribute to a shiplike appearance that alludes to the city’s industrial heritage. 


straight lines, and incorporates a range of materials, including glass, steel, and limestone. 


Spatial experimentation 


Although the titanium-clad exterior of the building is famous for its unconventional 
form, its interior was designed with the user’s experience in mind, true to Gehry’s 
method of beginning the design process with the interior. Of the 19 galleries 
emanating from the atrium, 10 are designed with walls at right-angles to each other, 
while 9 employ more unusual geometries, in a departure from the “white cube” 


conventions of contemporary art spaces. The interior design merges artistry with 
function, with Deconstructivism’s characteristic crashing together of geometries in 
glass, metal, and stone. 


“Architecture is a service business ... Sometimes, the end product rises to art — or at least people call 
it that." 


Frank Gehry 


The Atlantic magazine, 2011 


Global recognition 


Although the Guggenheim Bilbao triggered a wave of self-conscious statement 
structures, the concept of a particular work of architecture becoming a visual 
shorthand for a city or even country has historical precedents — Egypt's Great 
Pyramid or India's Taj Mahal, for example. When Gehry was discussing the 
Guggenheim project with the Bilbao city authorities, they said: “Mr Gehry, we need 
the Sydney Opera House. Our town is dying." 


The success of the project showed that, in an era of globalization and global media 
coverage, an impressive piece of architecture could change the fortunes of a city, and 
many were keen to follow its example. Frequently, the result of this was a style of 
building that prioritized formal novelty and widespread recognition over function and 
environmental suitability. This phenomenon also raised a fundamental question about 
architecture: if getting noticed is the priority, does that reduce buildings to a photo 
opportunity, rather than providing their users with a more widely fulfilling 
experience? 


Building spectacles 


By the end of the 20th century, a shift towards image over experience took place 
across all postmodern culture, described by American philosopher and critic Fredric 
Jameson as “a new depthlessness ... a whole new culture of the image". While this 
often manifested through “flat” media — a new world of digital screens, from smart 
phones to giant billboards — buildings too became preoccupied with their translation 
into a flattened image, rather than any connection to a broader social purpose. 


Historically, many aspects had fed into the symbolic status of buildings, be it the 
circumstances of a commission, technological advances, or a particular event. But at 
the turn of the 21st century, the focus turned towards radical shapes and forms, 
spurred on by advances in computer technology — deployed to great effect by Gehry 
in Bilbao — that allowed for complex geometries entirely new to architecture. 


However, trying to force the creation of spectacles would prove challenging, a fact 
that became apparent as soon as freer forms emerged after Modernism's decline; the 


difficulties involved in the construction of the Sydney Opera House — a project that 
took almost 15 years to complete — saw its architect Jorn Utzon accused of being an 
impractical dreamer. 


In addition to the material challenges of producing sensational buildings, architects 
also had to be alert to their potential misuse. As American critic Aaron Betsky would 
write, “mak[ing] one is difficult, and most artists and architects fail. What is even 
more complex is the task of rescuing the spectacle from becoming just another sales 
tool.” 


“Starchitects” and “icons” 


The spectacle’s use as a sales tool was encapsulated in a buzzword that emerged 
around the time of the completion of Gehry's Guggenheim: the "starchitect". 
Previously, architecture had enjoyed less exposure than other art forms, but now 
practitioners such as Gehry and British-Iraqi architect Zaha Hadid rose to fame thanks 
to their eye-catching signature styles. 


The use of sensational forms to lend flare to public building schemes became 
common practice, and occasionaly produced genuinely spectacular work. In northeast 
France, Pritzker Prize-winning Japanese architect Shigeru Ban designed the Centre 
Pompidou-Metz, completed in 2010, with a dramatically undulating wooden roof. 
Other projects strayed towards visual gimmicks, such as the fish-shaped National 
Fisheries Development Board offices in Hyderabad, India (2012). Structures hailed as 
“iconic” as soon as their plans were published also allowed private companies and 
developers to garner attention — as in the case of Renzo Piano’s 72-storey Shard, 
Europe’s tallest building when completed in 2013. 


*... one should not underestimate the desire of the public for good iconic buildings.” 
Charles Jencks 


American architectural historian (1939-2019) 


A waning era? 


Despite claims that the era of the starchitect has passed, the trend for sensationalist 
architecture continues, albeit primarily in countries where funds and faster 
construction times allow it, such as the Arabian Gulf and China. One example is 
emerging on Abu Dhabi's Saadiyat island, a space dedicated to cultural tourism. An 
outpost of the Louvre, sitting above the water and topped with latticed metal domes, 
was completed there in 2017 by French architect Jean Nouvel. 


British architecture critic Tom Dyckoff, writing in The Age of Spectacle, comments 
that "citizens of today's city of spectacle dutifully circle it as passive tourists, hungry 
for fulfilment through experience". But with buildings and land treated as 


commodities, many feel that experiential space is increasingly rare, an issue being 
tackled by more communal forms of architecture that engage with users rather than 


simply with image. 


See also: The skyscraper * Pure form * Hi-tech * Postmodernism * Deconstructivism * 
New forms * West African architecture 


THE HOUSE 
WILL DEFINE 
MY WORLD 


ACCESSIBILITY 
BSE 


IN CONTEXT 


FOCUS 
Integrating accessibility 


BEFORE 


1952 In Illinois, US, Frank Lloyd Wright completes the Laurent House, a home 
designed specifically for a wheelchair user. 


1985 American architect Ronald Mace coins the term “universal design” to express 
the idea that buildings should be totally accessible to all. 
AFTER 


2008 In the UK, the DisOrdinary Architecture Project is founded, challenging 
ableism in architecture. 


2017 American scholar Aimi Hamraie publishes Building Access: Universal Design 


and the Politics of Disability, a critique of universal design and the politics of 


knowing, making, and belonging. 


Architecture is often grounded in assumptions around who its user will be. All too 
often the assumption made when designing a building is that its users will not be 
disabled; as a result, lack of provision is treated as a problem that needs to be solved 
at a later date. How might accessibility be better integrated in design thinking from 
the outset? 


Building around the person 


In 1998, OMA, a practice co-founded by Dutch architect Rem Koolhaas in 1975, 
completed the Maison à Bordeaux, France, for Hélène and Jean-Francois Lemoine. 
What began as a commission for a minimalist home was transformed when Jean- 
François Lemoine had a car accident that meant he would be using a wheelchair. 


“Contrary to what you might expect, I do not want a simple house,” he reportedly told 
Koolhaas. “I want a complex house, because the house will define my world." 


Taking this as an opportunity to liberate the family from the challenges wheelchair 
users face in many spaces, OMA set the use of a wheelchair at the centre of the 
design, with an elevating platform — a “floating floor" — that connects the building's 
three storeys. Le Corbusier had striven for universality with functionalist but mass- 
produced “machines for living in", but OMA proved that spaces work best when the 
experiences of their inhabitants are put at the core of the design. 


*Impairment ... is not a neutral or objective fact; it is made and remade through everyday feelings, 
experiences, and encounters.” 


Jos Boys 


British architect and academic 


See also: Pioneering Modernism ° Functionalism * Building Minimalism * Humane 
Functionalism * Deconstructivism 
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IN CONTEXT 
FOCUS 


The persistence of pure Classicism 


BEFORE 


1965 British architect Donald McMorran completes an extension to the Old Bailey, 
London, presenting a more sculptural take on Classical proportions and forms. 


1996 An exhibition dedicated to the European Urban Renaissance movement at the 
Bologna Triennale, Italy, promotes a return to Classical architectural styles. 


AFTER 


2008 Quinlan Terry completes the New Infirmary at the Christopher Wren-designed 
Chelsea Royal Hospital. 


2013 Classical architects ADAM finish a new pavilion portico at The Oval Cricket 
Ground, London, featuring capitals based on the Prince of Wales's three-feather 
badge. 


Despite ebbs and flows in its popularity, and various revivals through history, 
Classicism has never gone away. No matter the prevailing style of the day, there have 
always been architects following Classical rules. 


Two such British architects, Quinlan Terry and John Simpson, saw a surge in 
Classicism's popularity in the 1980s when Prince Charles began to advocate a more 
traditional approach to architecture. In 1997, Simpson won the competition to expand 
and update the Queen's Gallery — an early 19th-century building designed by John 
Nash as one of three temple-like pavilions — at Buckingham Palace, London. 

The new gallery was completed in 2002, with an unashamedly Classical entrance 


added by Simpson. Similar in style to Nash's design for the palace's central 
quadrangle, the entrance has a densely pillared portico in white Portland stone that 


leads into a double-height lobby and richly decorated interiors, with Ionic columns 


and delicate plasterwork. 


In this context, the use of Classical motifs feels appropriate. But their relevance in 
the 21st century has been open to question, especially given past associations with 
totalitarianism. Terry’s view is that while the style may have been appropriated for 
political ends, its “grammar remains neutral, like the paint on the artist's palette". 


The portico of the Queen's Gallery features Doric columns topped with a pediment and a roof 
supported by green slate triglyphs, paying homage to the Classical Greek architectural orders. 


See also: The column ° Palladianism * Classicism * Reviving the past * Postmodern 


Classical 


A BEAUTIFUL 
SILENCE 


SOULFUL MODERN 


IN CONTEXT 
FOCUS 


Authentic experience 


BEFORE 


1958 French philosopher Gaston Bachelard publishes The Poetics of Space, on the 
importance of emotional responses to buildings. 


1968 Italian architect Aldo Rossi publishes The Architecture of the City, in which 
he interprets the cityscape as a repository of collective memory. 


1998 Swiss architect Valerio Olgiati completes the School Building in Paspels, 
Switzerland, a monolithic concrete form with warm, wooden interiors. 


AFTER 


2014 An exhibition at the Royal Academy in London, “Sensing Spaces: 
Architecture Reimagined", explores architecture beyond the visual and formal. 


Amid the formal excesses of Postmodernism, some architects moved towards greater 
simplicity in their search for meaning. Minimalism and materiality (the contribution 
made by a building’s materials to its overall effect) had been explored by Brutalist 
architects during the 1960s and 70s; now they were used to create architectural 
experiences that responded to a world that seemed increasingly preoccupied with 
surface and appearance. 


In response to a form- and image-obsessed Postmodernism, 
some architects turn back to ideas of simplicity. 


Informed by ideas about embodied experience, they design 
buildings that prioritize feeling and sensation. 


Instead of adopting particular styles or 
representational methods, they allow materials to speak 
for themselves, often leaving them untreated. 


As aresult, the spaces feel timeless, and are 
capable of communicating something special 
to anyone who visits them. 


Authentic experience 


In The Eyes of the Skin (1996), Finnish architect Juhani Pallasmaa drew on 
phenomonology - the philosophy of how we experience the world — to argue that 
modern architecture's fixation with images failed to create “authentic human 
experiences". Materiality, touch, smell, sound; all these, he argued, should be in the 
mind of the architect when designing. Some of the finest examples of this approach 
emerged in Switzerland, in the work of Valerio Olgiati and Peter Zumthor. Both 
believed that architecture had no need to reference meanings outside of itself — as 
Postmodernism had become obsessed with doing — to be powerful. Zumthor sought to 
create buildings that were “not representing anything, just being", exuding “a 
beautiful silence". 


Poetic space 


Although Zumthor achieved fame in the mid-1990s, it was in 2007 that he finished a 
project that seemed to distill his ideas into a single room. The Bruder Klaus Field 
Chapel in Mechernich, western Germany, stands alone in flat farmland. It has a 
simple exterior of pale concrete, and a charred concrete interior. This was created 
through a process that itself feels ritualistic: 112 tree trunks were placed in a wigwam 
shape by the landowners' friends and family and used as a cast, before being set alight 
and reduced to ash. 


A teardrop-shaped skylight opens the space to the elements, on sunny days giving 
the ribbed interior a sunburst appearance. However, while this is a chapel, there are 


few religious symbols. For Zumthor, it is about tapping into the soulfulness of a space 
and place, using little more than light and surface. The project remains a yardstick for 
a slower, more poetic approach to building design. 


The interior of the Bruder Klaus Field Chapel, Germany, foregrounds the materials of its 
construction, such as the poured-lead floor, which retains an almost molten appearance. 


“Architecture is not about form. It is about many other things.” 


Peter Zumthor 


Lecture at the Royal Institute of British Architects (RIBA), 2013 


See also: Humane Functionalism * Sensual modernity * Pure form * Postmodernism * 
Connecting heaven and earth * Sensationalism 


THERE ARE 360 


DEGREES, SO 
WHY STICK 
TO ONE? 


NEW FORMS 


IN CONTEXT 
FOCUS 


Innovations in form 


BEFORE 


1950 Ukrainian architect Frederick Kiesler designs the Endless House, an “elastic” 
house that could meet the need of its inhabitants by using an organic form, with no 
comers or traditional geometries. 


1999 Future Systems uses the latest boat-building technology in the all-aluminium 
Media Centre at Lord’s Cricket Ground in London, UK. 


AFTER 


2008 Snghetta completes the Oslo Opera House, Norway, with large planes 
extending a public plaza onto its roof. 


2020 Engineering consultancy Buro Happold creates a “growth algorithm” to 
generate the geometry for the Museum of the Future, Dubai. 


From the end of the 1960s, architectural thinking sought to respond to the supposed 
death of Modernism and its utopian aspirations. The dream of a singular, functionalist 
style that could affect society had been shattered, and various new styles emerged. 
There was something of an architectural identity crisis. 


Increasingly, even the idea of a “movement” felt grandiose and outdated. For some, 
architecture had for too long attempted to influence fields in which it simply could not 
play a part. While it is impossible to separate buildings from the political, economic, 
and sociological contexts in which they are created, the idea that architecture could 
have any agency over these realities began to wane. 


The focus of architecture moved to those areas where architects and designers 
could far more readily exert influence: form, composition, and construction materials. 


The architect’s own concept or signature style became more important, and with this 
idea a new generation of “iconic” buildings and “star” architects emerged. 
Experiments in form, driven by rapid advances in computer technology, witnessed an 
explosion of blobs, curves, and complex geometries that injected new life into the 
fundamental purpose of architecture: the creation of space. It was a new era of form- 
finding freedom, whereby designs could emerge naturally rather than following 
prescribed rules. 


A search for autonomy 


American architect Peter Eisenman, a central figure of the short-lived 
Deconstructivist movement, attempted to define this change, describing a shift 
towards what he called “autonomy” in architecture. Throughout history, architecture’s 
aesthetics had been guided by ideas beyond architecture itself, usually those drawn 
from fine art and philosophy. This had reinforced the division between architecture as 
an artistic or poetic discipline and architecture as a service with crucial functions to 
fulfil. 


Eisenman advocated a move towards a liberated architecture that was “an 
independent discourse, free of external values — Classical or any other”. The concept 
of an autonomous architecture sought to return attention to the task of creating forms, 
throwing off the Modernist obsession with social responsibility described by 
architectural historian K. Michael Hays as the “burden of utility”. 


What emerged was an approach that used dynamic new formal arrangements to 
challenge the idea of the building as a singular object sitting clearly in its context. 
Instead, these forms merged with their surroundings, blurring interior and exterior. An 
early example of this, dating from 1999, was one of Eisenman’s own projects, the 
undulating City of Culture in Santiago de Compostela, Galicia, Spain. For Eisenman, 
this project was about destabilizing the typical relationship between the ground and a 
building, merging the two. 
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The Central Services Building in the Galician City of Culture adopts part of the medieval street 
plan of Santiago de Compostela and distorts it to create a rolling geometry. 


“I don’t do function.” 


Peter Eisenman 


Parametricism 


In the 1990s, a new form of architectural language and approach emerged, enabled by 
technologies that were only just finding applications in the field of architecture. 
Known broadly as computer-aided design (CAD), parametric design uses computer 
algorithms to generate entirely new forms of three-dimensional space. Rather than a 
building’s form being something manually generated by an architect, parametric 
design involves the creation of a computer model with its own internal logic based on 
a set of rules, pertaining to structural elements such as wall heights or roof pitches to 
materials or fabrication requirements. If one element of a design or surface is 
changed, the rest responds and adapts to maintain these rules. The result is strikingly 
modern forms, which can then be linked to processes of structural analysis and 
manufacturing to build them. 


Parametric design presented the kind of autonomous “closed system" for 
generating forms that architects like Eisenman were interested in. It would ostensibly 
render the form versus function debate obsolete. The basic functions of a building 
could be written into a rule set that would then always be followed, while the architect 
could focus on the expression of more organic, natural-looking forms. At its most 
extreme, a computer could simply run through all iterations of possible structural 
outcomes for a set of formal constraints and pick the most appropriate for the project. 


Blobitecture 


American architect Greg Lynn was one of the pioneers of these computer-generated 
forms, creating what he called “blob architecture", or “blobitecture”, where spherical 
forms could be attached to one another by flowing planes. It led to a distinctive, if 
brief, sub-style of blob design, most notably in two projects completed in 2003: the 
Selfridges building in Birmingham, UK, by Future Systems, and the futurist 
Kunsthaus Graz in Zurich, Switzerland, by British architects Colin Fournier and Peter 
Cook. 


These were shapes and structural feats that had been impossible before the 
development of CAD, which was also instrumental in figuring out how to divide the 
curved planes into individual structural elements that could then be fabricated. Lynn 
went on to demonstrate how by entering any number of parameters or requirements 
into a computer, entire pieces of architecture or even entire cities could theoretically 
be “grown”. 


Parametric design provided a plethora of new techniques and opportunities. In the 
face of the prevailing aversion to defining new styles or movements, the concepts the 
parametric approach represented fed into an entirely new ideology: Parametricism. 
German architect Patrik Schumacher, of Zaha Hadid Architects, coined the term 
“Parametricist Manifesto" in 2008. He saw Parametricism as uniquely placed to give 
architecture the tools to deal with everything from ecological and environmental 
concerns to the complexities of life in modern cities. Instead of relying on rigid 
geometrical figures, this new mode of designing would produce “animate, dynamic 
and interactive entities". Buildings could then be part of an interconnected system 
integrated into the design of a city. Schumacher credited Frei Otto's work that 
spanned large areas with free-flowing gridshell structures as a precursor of this 
approach. 


Following the end of 
Modernism, there is a 
renewed focus on architecture 
as an artistic practice 
of form-making. 


Architects use computer- 
aided design to create new, 
complex forms. 


These flowing dynamic 
forms become known as 
Parametricism. 


Rather than starting from 
questions of function or 
utility, design is driven by these 
new formal compositions. 


Heydar Aliyev Centre 


Perhaps the most complete example of the parametric approach is the Heydar Aliyev 
Centre in Baku, the capital of Azerbaijan. Designed by British-Iraqi architect Zaha 
Hadid for a 2007 competition, it was planned to be Azerbaijan's national home for 
cultural events, containing a museum, conference centre, exhibition spaces, and an 
auditorium. The starting point for the building's design was a break from Baku's 
rigid, geometric, Soviet-era architecture. 


Completed in 2012, the centre’s flowing form is unlike anything around it, to the 
point where it can be difficult to determine a sense of its scale. The building has been 
treated as a singular, rippling form, enabled by parametric design techniques. Hadid 
described it as “completely seamless”, creating almost cavernous spaces inside. The 
building rises and wraps around itself to define its interior heights — without the need 
for columns — before the outer shell spills into the surrounding plaza in a series of 
sinuous twists and turns. It embodies the idea of form being a product of a system — 
even the wireframe-like pattern created by its white tiled finish alludes to its 
computer-generated origins. While it is designed to be expressive of a bright future 
for Azerbaijan, the centre also broadcasts the sheer power of architecture to create 
new forms of spectacle. 


The excitement of these new possibilities defined much world architecture through 
the first decade of the 21st century. Later, this was countered by a renewed interest in 
a sense of social purpose in the role of the architect. 


The Heydar Aliyev Centre is encased in a continuous, sweeping shell built on a three-dimensional 
space-frame system that creates an interior uninterrupted by supports. 
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“I want [buildings] to connect ... to form a new kind of landscape." 
Zaha Hadid 


Guardian interview, 2006 


Computer-aided design 


The origins of computer-aided design (CAD) were largely in the worlds of 
engineering and aeronautics, where it was used primarily to carry out complex 
analysis of resistance or structural loads. One of the first high-profile 
applications of computer power in the world of building was at the Sydney 
Opera House, Australia, where it was used by colleagues of British engineer 
Ove Arup in 1961 to calculate the complex geometry of the building’s concrete 
shell roofs. 


Within a few years, CAD developed from a tool for analyzing pre- 
determined designs to something that could play an instrumental part in 
creating the designs themselves. More recent developments in building 
information modelling (BIM) have enabled the computerized design of whole 
buildings. The debate continues around whether CAD should simply be used as 
another representation tool akin to a pencil or pen, or whether it should 
fundamentally inform, influence, and create designs. 


The multi-arch roof of Sydney Opera House is composed of 2,194 large pre-cast concrete 
panels, each weighing 15 tonnes (14.8 t). Construction work on the building began in 1959 
and was not finished until 1973. 


See also: Organic forms * Pioneering Modernism * Expressionism * Free spirits * Pure 
form * Gridshells and webs * Deconstructivism * Sensationalism 


UNDERSTANDING 
ARCHITECTURE BY 
UNDERSTANDING 
THE ENVIRONMENT 


TECTURE 


SANLE 


IN CONTEXT 


FOCUS 
Working with the specifics of place 


BEFORE 


1948 Work begins on the Great Mosque of Niono in southern Mali, a 
Neovernacular building that makes use of natural materials, including mud brick 
and palm-tree wood. 


1975 French architects Jean-François Lamoureux and Jean-Louis Marin complete 
the Foire Internationale de Dakar in Senegal, a Brutalist pyramid that is part of a 
wave of modern architecture across African countries celebrating their 
independence. 


AFTER 


2018 David Adjaye unveils designs for the National Cathedral in the Ghanaian 
capital, Accra, described as “a landmark where religion, democracy, and local 
traditions are seamlessly and symbolically intertwined”. 


In 2011, Ghanaian-British architect David Adjaye published Adjaye, Africa, 
Architecture, a photographic document of his research on the variety of vernacular, 
colonial, and contemporary building taking place across the continent. “Unlike 
working in Europe or America at the moment,” wrote Adjaye, “in Africa you can try 
to ascribe a new paradigm.” 


While many African cities continue to follow a global trend for rapid urban 
development, one of these new paradigms — or design models — can be identified in a 
wave of architecture in West Africa that seeks to fully engage with the specificity of 
place. Turning away from generic urban development, Burkinabé architect Francis 
Kéré and Nigerian architect Kunlé Adeyemi have made buildings with and for rural or 


at-risk communities, treating architecture as a practice with a responsibility to 
improve living conditions. 


Responding to the realities of the environments in which they work, Kéré, 
Adayemi, and others have overcome limited resources and the absence of skilled 
labour by making imaginative use of materials, and involving local communities in 
design and construction, providing training for future projects in the process. For 
Kéré, this involved returning to the village where he grew up to build a school using 
sustainable mud bricks. 


“It’s not because you are limited in resources that you should accept mediocrity.” 
Francis Kéré 


Interview with ArchDaily, 2022 


Francis Kéré 


Born in 1965, in the village of Gando, in Burkina Faso, Francis Kéré moved to 
Berlin, Germany, in 1985, to train as a development supervisor specializing in 


carpentry. Ten years later, having gained qualifications through night school, 


Kéré enrolled on the architecture course at the Technical University of Berlin. 
In 2001, the first school in his home village of Gando, built to his design, was 
completed. Kéré engaged the community in the school's construction, using 
drawings in the sand to help to communicate plans for the project, and 
employing vernacular methods and materials. 


As well as designing other public buildings across Africa, Kéré has 
completed major projects around the world, including a number of buildings 
for Zhoushan Harbour on the eastern coast of China — part of a transformation 
of a post-industrial area into a centre for leisure and recreation. In 2022, he 
became the first African and the first Black architect to be awarded the 
prestigious Pritzker Architecture Prize. 


Makoko Floating School 


One of Adeyemi's most notable contributions to the architecture of Nigeria was the 
construction of a prototype school in Makoko, a settlement that has occupied an area 
close to the Third Mainland Bridge in Lagos for just over a century. Though partially 
on land, much of this settlement is built on stilts above the lagoon, just a short 
distance from Lagos's fast-growing financial centre. The community's existence is 
increasingly threatened, both by climate change and the actions of the local 
government, which in 2012 moved to forcibly destroy and clear several areas. 

The settlement was the subject of a research project by Adeyemi's practice, NLÉ, 
which identified the need for more school provision and a new community space. In 
response, a pilot project was conceived — the Makoko Floating School or *MFS I". 


While this structure would be used as a school, it would also exemplify how a floating 
building could be deployed for a variety of purposes. 


Environmental challenges 


The building employed low-cost solutions in an attempt to meet the challenges 
created by its setting; for example, its base was made from recycled empty plastic 
barrels. Instead of a top-down process of design and construction, Adeyemi describes 
how "the innovation ...came not only from us, but largely from the community 
itself”. 

However, the school struggled with the difficulties of its site. In 2016 — already 
empty after being decommissioned — MFS I was all but destroyed in a storm. Some 
would accuse the school of being more symbolic than functional, but it succeeded in 
highlighting Makoko’s demolition and mobilizing efforts to resist it. New versions of 
the prototype continue to be built. 


Above all, the project showed the care and sensitivity required when architects 
engage with communities and their settings, not just to create impressive concepts, 
but to design buildings that can be of genuine and sustainable benefit. 
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The Makoko Floating School in Lagos, Nigeria, had a plastic base that supported a three-storey 
triangular structure of locally sourced wood. 


See also: Mud * Humane Functionalism * Green architecture * Response to the earth 


A DEAL BETWEEN 
ARCHITECTURE 


AND NATURE 


MODERNISM IN SRI LANKA 


IN CONTEXT 
FOCUS 


Regionalism 


BEFORE 

1930 In Colombo, capital of Ceylon (Sri Lanka), British Governor Herbert Stanley 
opens the Neobaroque Parliament Building — a symbol of colonial power. 

1948 Architect Luis Barragan combines elements of Modernism with Mexican 
vernacular styles in his house and studio in Mexico City. 

AFTER 

2019 Sri Lanka’s Kosala Weerasekara Chartered Architects (KWCA) completes a 


home and studio in Colombo that combines materials and principles from 
traditional to Tropical Modernism. 

2021 Palinda Kannangara wins the Geoffrey Bawa Award for his stilt-and-glass 
“Frame Holiday Structure" at Imaduwa, in the south of Sri Lanka. 


At first glance, the home and studio that Sri Lankan architect Palinda Kannangara 
designed for his own practice in 2015 in Rajagiriya, Sri Lanka, appears to be a piece 
of European Modernism that has crash-landed in a tropical setting: a cubic, rough- 
concrete form furnished with Mies van der Rohe's sleek Barcelona chairs. However, 
it incorporates elements that few designers would dare implement in a European 
climate. Vast screens of perforated brickwork create a cool breeze through the home's 
interiors, and a huge folding glass screen allows a terrace to be completely opened to 
the elements. 


Kannangara's work is the latest evolution of a style known as Tropical Modernism, 
pioneered in the 1950s by Sri Lankan architects Minnette de Silva and Geoffrey 
Bawa. Subverting the globalism of the International Style, it produced buildings that 
were connected with the climate, topography, and traditions of their sites. While its 


origins were aligned with Sri Lanka’s independence from the British Empire in 1948, 
the approach is finding new relevance today as architects explore the relationship 
between their buildings and the environment. 


“Regionalism” 
counters the 
“universal” nature of 
Modernism by creating 
buildings that respond 
to their sites. 


International Style 
Modernism is criticized for 
its detachment from place 
and tradition. 


The 
“anonymous” 
nature of many buildings 
and the need to respond 
to climate change see 
the style remain 
popular today. 


This approach 
prioritizes the 
specifics of a building’s 
location above the 
idea of style or form. 


Critical regionalism 


Tropical Modernism is an example of “regionalism” — the idea that buildings should 
respond to the specifics of their environment rather than an abstract notion of style. 
This encompasses everything from the climate to local building traditions, often 
resulting in the use of vernacular construction practices. Minnette de Silva, for 
example, hired local artisans to weave wall panels, and some of her structures 
featured rammed-earth walls — in which a mixture of mud and straw is packed into a 
timber frame. 


The work of de Silva and Bawa predated regionalism's entry into mainstream 
architectural debate, which came with the publication of British architectural historian 
Kenneth Frampton's 1983 essay, "Towards a Critical Regionalism: Six Points for an 
Architecture of Resistance". This argued for an approach to architecture based on 
place as the only solution to the march of architectural *universalization", picking up 
on many of De Silva and Bawa's ideas. 


Minnette de Silva 


= 7 


Born in the city of Kandy, Ceylon (present-day Sri Lanka), in 1918, Minnette 
de Silva trained as an architect in India and the UK. When Sri Lanka achieved 
independence from Britain in 1948, de Silva returned home from London and, 
in the same year, launched her career: her debut project was the Karunaratne 
House in Kandy, which was the first building in Sri Lanka to be designed by a 
woman. 


During the 1950s, de Silva developed her style through commissions across 
Sri Lanka, including houses and apartment blocks. She was an advocate for a 


vision of an architecture that infused Modernism with a regional flavour, 


arguing that “It is essential for us to absorb what we absolutely need from the 
modern West, and to learn to keep the best of our own traditional forms.” Her 
later work included larger-scale public projects, one of which was the Arts 
Centre in Kandy, begun in 1982. In 1996, two years before her death, she was 
awarded the Gold Medal for architectural excellence by the Sri Lanka Institute 
of Architects. 


An ecological ethic 


Kannangara’s work is certainly part of this Sri Lankan lineage — what he calls an 
“ecological ethic and ethos” — not least because he trained with architect Anura 
Rantavibhushana, who worked with Bawa for 16 years. His adoption of these 
concepts demonstrates how they are intrinsically suited to an era of climate crisis. The 
open spaces of his studio and home in Rajagiriya combine a close relationship with 
the landscape with an effective cooling strategy, creating a microclimate within the 
home that removes the need for mechanical, energy-hungry ventilation. Where 
possible, materials were sourced locally or reclaimed, as in the cobble staircase that 
leads up a corridor framing the landscape. 


The spaces in the brickwork of Palinda Kannangara’s studio and house in Sri Lanka allow heat to 
escape and cool air to pass through, reflecting a climate-conscious approach to temperature control. 


See also: American Modern * Humane Functionalism * The new vernacular * Soulful 
modern * Response to the earth 


A MECHANISM 
FOR HEALING 
THE PLANET 


RESPONSE TO THE EARTH 


IN CONTEXT 
FOCUS 


Solutions to crises 


BEFORE 


1898 Ebenezer Howard's To-Morrow: A Peaceful Path to Reform proposes the 
garden city as a solution to the poor living conditions created by urban 
overcrowding in the UK. 


1995 Pioneering Malaysian architect Ken Yeang outlines the ecological basis for 
architecture in his book Designing with Nature. 


1998 Shigeru Ban, a Japanese architect, designs a shelter for refugees from civil 
war in Rwanda that uses cheap and rapidly produced paper tubes for its structure. 


AFTER 


2021 Marina Tabassum is awarded the Soane Medal for architecture in recognition 
of her "architecture of relevance". 


Modern construction methods often have a negative effect on the environment. While 
nations around the world have formulated long-term strategies to tackle this problem, 
architects working in areas already affected by the climate emergency must design 
buildings that can function successfully in the most challenging environments. 


Two architects at the forefront of this work, Pakistani architect Yasmeen Lari and 
Bangladeshi architect Marina Tabassum, draw on what Lari calls “situated 
knowledge" — the idea that while technology has a role to play in climate change and 
disaster relief, some of the best principles can be found by turning to traditional 
architectural techniques and the fast-disappearing communities that created them. For 
both women, this concept entails a fundamental shift in how we view the role and 
purpose of the architect — not as a creator of grand, big-statement forms and designs, 
but as a conceptualizer and enabler of social and environmental change. 


Architects respond as the negative effects 
of climate change intensify. 


In areas 
impacted by 
climate change, 
architects use 
local building 


Carbon-emitting 
materials, in Eco-friendly 
particular changes to 
concrete, are existing 


reassessed, buildings, 
while natural known as 
materials such “retrofitting”, 
as timber are are promoted. 
encouraged. 


methods and 
materials to 
create easily 
assembled 
structures. 


Barefoot architecture 


Pakistan’s first female architect, Yasmeen Lari began her career in the 1960s, 
designing homes and corporate buildings in Karachi. However, the 2005 Kashmir 
earthquake prompted an interest in how architecture could both assist in the wake of 
disasters and mitigate their damage in the future, while minimizing its impact on the 
environment and communities. 


Using designs and materials simple enough to be used by inhabitants in need, Lari 
links carbon-neutral architecture with the idea of social justice for poverty-stricken 
communities. In Sindh province, southeast Pakistan, she developed a model she called 
“barefoot architecture", in which rural communities were trained to use local, 
sustainable, zero-carbon materials — such as bamboo, lime, and mud — to make 
building components and other products. These could then be traded, helping to lift 
local people out of poverty and create “barefoot entrepreneurs”. Lari describes this 
model as having the potential to be “a mechanism for healing the planet”. 


Responsive building 


In Bangladesh, Marina Tabassum has demonstrated how buildings can be designed to 
function in areas where flooding is inevitable. This can be seen in her Bait Ur Rouf 
Mosque, completed in 2012 and located in Faydabad, a densely populated and flood- 
prone district of Dhaka, the capital city. It sits on a raised plinth that elevates the 
building above the floodwater and also serves as a communal space away from the 
bustling streets. 


Tabassum’s work has also involved designing homes for people who live on 
“chars” — new tracts of land formed from the sediment deposited by flooding. Flat- 
pack houses for chars already exist but are costly and require skilled labour to build. 


Tabassum’s alternative, the Khudi Bari (“Tiny House"), is an economical bamboo 
structure that is easy to build and can house a family of four. Some houses are raised 
on stilts, while others have an open-sided ground floor that can be easily evacuated in 
the event of flooding. 


The Khudi Bari houses reflect Tabassum’s concern for those worst-hit by climate 
change. “The construction industry contributes half of all global emissions,” she told 
The Guardian in 2021, “but the people being affected by sea-level rise in the coastal 
areas have zero carbon footprint.” As ecological crises deepen, the responsive and 
cost-effective approaches being pioneered by Lari and Tabassum will prove 
increasingly vital. 


The simple brick exterior of Marina Tabassum’s Bait Ur Rouf Mosque in Dhaka, Bangladesh, 
kept the construction costs of the building low, while echoing the vernacular architecture of the 
region. 


“We need a generation of architects who can resist the temptation of the visual realm.” 
Marina Tabassum 


“Letters to a Young Architect" in The Architectural Review, 2020 


See also: Timber-frame building * Mud * The garden city * Green architecture « West 
African architecture e Modernism in Sri Lanka 


DIRECTORY 


DIRECTORY 


Shelter is a fundamental human need, and the built — or human-fashioned — 


environment has been gradually and subtly shaped for millennia. Architecture was 
born when intentionality and design began to augment bare necessity, and the oldest 
such examples that survive today are testimony to the ingenuity — and sometimes, 
deeply held beliefs — of the people who made them. Whether to provide safety from 
attack, or to venerate earthly leaders or spiritual deities, architecture is a multi-faceted 
medium that spans a broad spectrum between art and function, often combining the 
two. The key figures and movements have been discussed in the main part of this 
book; here we explore some of the many other key exemplars of the field. 


VAN CITADEL 
Turkey (9th—7th century BCE) 


An Iron Age culture in the highlands of Armenia — centred around Lake Van in 
modern-day eastern Turkey — the kingdom of Urartu made its largest fortified 
settlement at Van Citadel. Located to the east of the lake on a rocky outcrop 100 m 
(330 ft) high, the citadel was built of mud bricks resting on unmortared basalt, on a 
foundation of stepped rock terraces. Two defensive ditches were cut directly into the 
rock, and an Urartian bronze relief suggests the 10-m (33-ft) high walls would have 
contained towers, crenellations, arched doorways, and rectangular windows. 


See also: The Great Wall * The pueblo * The castle 


LEPTIS MAGNA 
Libya (1st-3rd century cE) 


This port city on the Mediterranean coast of modern-day Libya contains some of the 
best-preserved Roman architecture outside of Rome. It was already a prosperous city 
when Emperor Septimius Severus, one of its native-born sons, began a major 
programme of building works in c. 203 ce. The harbour was further enlarged, a 
basilica and temple were built in the Severan Forum, and a triumphal arch was erected 
over the city's central cross-roads. Built from limestone with marble facing that 
includes elaborative decorative reliefs, the arch is unusual in its four-faced design. 


See also: The column * The arch * The basilica 


TEMPLE OF KULKULCAN 
Mexico (c. 8th-12th century) 


The Yucatec Mayan Temple of Kulkulcán is a limestone step-pyramid built between 
the 8th and 12th centuries, on top of a much older, smaller pyramid. It is sited within 
the city of Chichen Itza over an underground cenote (water-filled cave). Each of the 
temple's four faces has a wide stairway set at 45 degrees, with the steps of all four 
faces totalling 365, symbolizing the days of the year. Dedicated to the deity 
Kukulcán, a feathered serpent that appears in sculptures at the base of the pyramid's 
northern side, the structure is 30 m (100 ft) in height and 55.3 m (181 ft) wide. 


See also: The ziggurat * The pyramid 


MONT SAINT-MICHEL 
France (begun 8th century) 


Home to Christian hermits since the 6th century ce, Mont Saint-Michel began to take 
architectural form when a church was built by Bishop Aubert in the 8th century. A 
monastery for Benedictine monks was built in 966, with a Romanesque abbey and 
underground crypts and chapels added in 1060. The island’s pinnacle is the Merveille, 
a 35-m (115-ft) high, three-tiered Gothic building completed in 1228 that contains a 
chaplaincy, dining hall, cloisters, and refectory. The site was fortified from the 14th 
century. 


See also: Romanesque * Gothic 


KONARK SUN TEMPLE 
India (13th century) 


Dedicated to the Hindu sun god Surya, Konark Sun Temple is a partly ruined stone 
structure built in the form of a giant chariot with 24 intricately carved wheels, pulled 
by seven horses. The stonework is notable for its iconography and themes. Different 
types of stone were sourced from afar, including rust-red laterite for the core, chlorite 
schist for door lintels and frames, and softer khondalite for sculptural and other 
structural elements. The 30-m (100-ft) high building was originally paired with a 
tower 61 m (200 ft) in height. 


See also: Indian temples * Southeast Asian temples 


ST BASIL’S CATHEDRAL 
Moscow, Russia (1561) 


Commissioned by Ivan the Terrible, Russian Orthodox St Basil’s Cathedral — 
overlooking Moscow’s Red Square — is one of the most recognizable buildings in the 
world. It consists of eight chapels clustered around a central ninth chapel, each with a 
red-brick tower capped by an “onion” dome with its own striking geometric pattern — 
from spirals to stripes, zig-zags, and diamonds. Its style is thought to have been 
inspired by Byzantine and wooden church architecture. Its red-brick structure has an 
internal timber frame and stands on stone foundations. The domes were originally 
gilded, before being painted in the 17th century. 


See also: Byzantine * Timber-frame building 


GRAND PALACE 
Bangkok, Thailand (begun 1782) 


The official residence of the Thai monarch, the Grand Palace’s original wooden 
buildings were rebuilt in 1785 using stone from the abandoned capital, Ayutthaya. 
The prasat style is widespread — ornate, multi-tiered roofs with tall spires symbolize 
the centre of the universe, the monarch, and the Buddha. The four court complexes 
have distinct royal, state, religious, and residential functions. 


See also: Southeast Asian temples * Late imperial China 


ELDRIDGE STEET SYNAGOGUE 
New York, US (1887) 


Between 1880 and 1924, more than 2.5 million Jews emigrated to the United States. 
On its completion in 1887, the Eldridge Street Synagogue, in Manhattan's Lower East 
Side, became the first synagogue in the US to be built by Jews from Eastern Europe. 
Like many synagogues of the late-19th and early 20th century, it evokes the Moorish 
style through details such as horseshoe arches. Although it fell into disrepair in the 
mid-20th century, the synagogue was given National Historic Landmark status in 
1996, and its full restoration was finished in 2007. 


See also: Moorish architecture * Reviving the past 


KASUBI TOMBS 
Kampala, Uganda (1882-1966) 


The Kasubi Tombs are located in the grounds of a palace built in 1882 by Muteesa I, 
kabaka (king) of the Baganda people, a Bantu ethnic group in Uganda. Four kings are 
buried in a “sacred forest" area inside a dome-shaped structure 31 m (102 ft) across 
and 7.5 m (25 ft) in height. The thatched roof is made up of 52 concentric palm-frond 
rings, representing the 52 Baganda clans. Originally built from wood, thatch, reed, 
wattle, and daub, the tombs were reinforced with steel and concrete in 1938. The 
structure was severely damaged in a fire in 2010. 


See also: Mud ° Soulful modern 


ADOLPH MUELLER HOUSE 
Decatur, US (1910) 


Marion Mahony Griffin was the first licenced female architect in the US, and an early 
employee of Frank Lloyd Wright. Her design for this suburban home bears the 
hallmarks of the Prairie Style, with extensive horizontal lines that mirror the flat 
landscape. Its use of Japanese-style gabled roofs with upturned eaves forms a 
triangular motif that is continued in the stained glass windows and internal detailing. 


See also: Edo-period Japan * Pioneering Modernism 


ROYAL SHAKESPEARE THEATRE 
Stratford-upon-Avon, UK (1932) 


When a 1926 fire gutted the original 1879 Victorian Gothic building, British architect 
Elisabeth Scott designed a red-brick theatre for the birthplace of William 
Shakespeare. Starkly unadorned and uninviting on the outside, its richly decorated Art 
Deco interior led to a cavernous 1,400-seat theatre. An extensive 2010 renovation in 
concrete, brick, and timber reconfigured the auditorium, replacing the proscenium 
arch with a thrust stage that projects out into the fan-shaped seating area. 


See also: Elemental architecture « Art Deco 


TRENTON BATH HOUSE 
New Jersey, US (1955) 


Estonia-born American architect Louis Kahn (1901—74) cited this changing facility 
for an outdoor swimming pool as a turning point in his treatment of space, form, and 


light. Its cruciform layout features a central atrium open to the sky, and pyramidal 
roofs that appear to float above the concrete pillars and walls of the four enclosures. 
Economical, minimal, yet monumental, its adroit use of angles, sight lines, and 
concrete blockwork affords a sense of both privacy and freedom. 


See also: Functionalism « Modern monumentalism 


UNIVERSITY OF IBADAN 
Oyo State, Nigeria (1950s—60s) 


This campus for Nigeria’s first university was designed by British architects Maxwell 
Fry and Jane Drew, beginning in 1948. Their use of reinforced concrete for buildings 
with moulded grilles for improved shading and air flow, and organic, curving forms 
was named Tropical Modern. The site includes assembly theatres, places of worship, 
a dining hall that featured the first concrete-shell roof in West Africa, a clock tower, 
and Nigeria’s first waterborne sewerage system. 


See also: West African architecture e° Modernism in Sri Lanka 


SAO PAULO MUSEUM OF ART 
Brazil (1968) 


Italian—Brazilian architect Lina Bo Bardi aimed to create a museum that was literally 
a container for art, and accessible to everyday people. Supported by huge concrete 
pillars, the building mimics a giant glass-walled shipping container raised 8 m (26 ft) 
above street level, enabling visitors to walk beneath the 74-m (242-ft) long concrete 
structure to the public plaza beyond. The two above-ground storeys are mirrored by 
two underground levels; a third was added during renovation in 2001. 


See also: Free spirits * Pure form 


ALLEN MEMORIAL ART MUSEUM EXTENSION 
Ohio, US (1976) 


American architect Robert Venturi designed a Postmodern expansion to complement 
Cass Gilbert's 1917 Neoclassical museum building. A chequerboard facade of pink 
granite and red sandstone reinterprets and harmonizes with the Italianate style of the 
main building, with its columns and red-tiled roof. Venturi used International Style 
horizontal strip windows for the educational and workshop spaces, prizing 
functionality over aesthetics. 


See also: Post-war skyscrapers * Postmodernism 


UNITED STATES EMBASSY 
Tokyo, Japan (1976) 


Designed jointly by Norma Merrick Sklarek — the first female African American 
architect to be registered in the US — and Argentina-born César Pelli, the US Embassy 
in Tokyo consists of a 12-storey tower and parallel three-storey office wing, either 
side of a central court with terraces, a garden, and an auditorium. A modernist, 
International Style design, its glass-and-steel frontage has concealed concrete infills 
intended to convey uniformity. Every part of the building was made in the US, except 
for the concrete mixed on site. 


See also: American Modern * Post-war skyscrapers 


VIETNAM VETERANS MEMORIAL 
Washington, DC, US (1982) 


Designed by American architect Maya Lin, the Vietnam Veterans Memorial is a 
commemorative space within the US capital's National Mall and honours those who 
served in the Vietnam War. Its main feature is two Memorial Walls, each 75 m (245 
ft) long, which have a series of sunken black granite panels bearing the names of 
58,318 Americans who died or were missing in action. The two walls, which form a 
V shape, rise to an apex of 3 m (10 ft) in height at the point where they meet. One 
wall points to the Washington Monument and the other to the Lincoln Memorial. 
Bronze statues The Three Servicemen and the Vietnam Women’s Memorial were 
added to the site in 1984 and 1993. 


See also: War memorials 


SAN FRANCISCO BALLET BUILDING 
California, US (1983) 


American architect Beverly Willis's home for the San Francisco Ballet blends 
discretely with the classical style of the surrounding Neo-Renaissance buildings in the 
city's Civic Center district. Monumental, classical proportions are evident in the four- 
storey facade, which is equal in height to an eight-storey office building. Other 
elements of the entrance incorporate and reinterpret classical style or theatrical 
features. For example, smooth, unribbed columns support a trio of balconies above a 
raised ceiling that mimics the proscenium arch of stage architecture, while rippling 
glass walls resemble a moving curtain. Inside, 5-m (15-ft) high ceilings and large 
windows afford ample light and space for practice studios. 


See also: Functionalism * Postmodern Classical 


ITAIPU DAM 
Parana River, Brazil/Paraguay (1984) 


A colossal hydroelectric plant built jointly by Brazil and Paraguay, whose border it 
spans, the Itaipú Dam took nine years to construct and involved 12.3 million cubic 
metres (3,250 million gallons) of concrete. Composed of four interconnected dams 
that stretch for nearly 8 km (5 miles), the main hollow-concrete gravity dam is 196 m 
(643 ft) in height, houses 20 turbine generators, and is adjoined by earth-fill, rock-fill, 
and concrete wing dams. Fed by a 160-km (100-mile) long reservoir, the facility 
generates more power than any other hydroelectric plant, except for the Three Gorges 
Dam in China. 


See also: The concrete frame * Industrial aesthetics 


LOTUS TEMPLE 
Delhi (1986) 


Taking the form of a partially opened lotus flower 34 m (110 ft) in height, the Lotus 
Temple is a place of worship for the Bahá'í faith. In keeping with the religion's belief 
in the mystical properties of the number nine, Iranian-American architect Fariborz 
Shahba's design has nine faces arranged in a circular pattern, each of which is 
composed of a cluster of three white-marble-clad “petals”. Grouped in concentric 
rings of nine petals, the two inner rings curve inwards to embrace the interior worship 
space, while the petals of the outer ring curve outwards to shade each of the 
building’s nine entrances. The central prayer hall seats 1,300 people and can be 
accessed via nine entrances, while the exterior grounds contain nine ponds and 
gardens. 


See also: Pure form * Connecting heaven and earth 


EASTGATE CENTRE 
Harare, Zimbabwe (1996) 


A mixed-use space containing offices, retail units, and car parking, the Eastgate 
Centre in Harare by Zimbabwean architect Mick Pearce is a low-energy structure 
made up of a glass-roofed atrium suspended on steel lattice beams between a pair of 
nine-storey reinforced-concrete buildings. An array of industrial-looking brick 
chimneys on the roof draws hot air out from the interior, helping to stabilize the 
temperature inside. The brickwork exterior also features precast concrete balconies, 


which shade the windows, provide space for heat-dissipating plants, and increase the 
building’s surface area, thereby enabling heat to be released effectively. 


See also: Green architecture * West African architecture 


DANCING HOUSE 
Prague, Czech Republic (1996) 


Conceived during the 1989 Velvet Revolution against communism, the Dancing 
House symbolizes the creative rebirth of an independent Czech Republic. Jointly 
designed by Czech architect Vlado Milunic and Canadian—American Frank Gehry, its 
swaying, nine-storey glass-and-steel tower leans against a hulking, one-legged 
concrete cylinder — dotted with misaligned, cartoonesque, picture-frame windows — 
resembling a couple dancing together. A series of parallel mouldings curve in waves 
across the concrete, further suggesting movement. The idea behind the design is to 
represent, in abstract, almost surreal form, a dynamic society released from static 
totalitarianism. 


See also: Deconstructivism * Sensationalism 


BRITISH LIBRARY 
London, UK (1998) 


Utilizing an extruded aluminium structure, construction of the British Library took 
more than 30 years from concept to completion, and was the largest new building of 
the 20th century in the UK, housing more than 170 million items. British architect 
Colin St John Wilson clad the frame from top to toe in hard red brick as a gesture 
towards the surrounding buildings. Its entrance lobby has an angled ceiling to mask 
its true height, gently acclimatizing visitors to the building's enormous scale. 


See also: Humane Functionalism * Brutalism 


CUSANO ENVIRONMENTAL EDUCATION CENTER 
Philadelphia, US (2001) 


Designed for the United States Fish and Wildlife Services by Susan Maxman & 
Partners, this two-building educational complex is located on former construction 
wasteground close to an oil refinery, airport, and landfill site. It showcases the 
sustainable regeneration of industrial wasteland, while also reducing the flood risk 
from a freshwater tidal marsh, and improving the biodiversity of the surrounding 
nature reserve. The buildings feature on-site treatment and reuse of waste water, 


geothermal heating and cooling, and porous paving to improve dispersal of 
floodwaters. 


See also: Humane Functionalism * Green architecture * Response to the earth 


BLUR BUILDING 
Lake Neuchatel, Switzerland (2002) 


Built for Expo.02 — the sixth Swiss national exhibition — the Blur Building, by US 
architects Diller Scofidio + Renfro, used water to create an innovative “architecture of 
atmosphere". Raised 23 m (75 ft) above Lake Neuchatel, it employed a “tensegrity” 
design — a rigid system stabilized by opposing members placed in tension and 
compression — of metal struts and rods supported in cantilever fashion from the shore. 
This temporary structure drew water from the lake, filtered it, and then sprayed 
droplets at high pressure from 35,000 nozzles to create an all-encompassing and 
dreamlike cloud around the building and its visitors. The structure was dismantled 
several months after being completed. 


See also: Gridshells and webs * New forms 


21ST CENTURY MUSEUM OF CONTEMPORARY ART 
Kanazawa, Japan (2004) 


This low-slung geometric building juxtaposes a circular, glass-curtained perimeter 
with a series of rectilinear courtyards and units within. Designed by Japanese 
architects Kazuyo Sejima and Ryue Nishizawa, its layout plays with the conventions 
of a formal museum, encouraging visitors to move freely between the venue's 15 
gallery spaces. Some of these have no natural light, while bright daylight illuminates 
others through glass ceilings. The floor-to-ceiling glass external wall allows light to 
flood into the building, acting as a “permeable” membrane that softens the transition 
between the museum's exterior and the exhibition spaces inside. 


See also: Sensual modernity * Free spirits 


NINGBO MUSEUM 
Ningbo, China (2008) 


From the outside, Chinese architect Wang Shu's sheer-walled cultural complex gives 
only subtle clues to the historical artefacts housed within from Ningbo, one of the 
oldest cities in China. Wapan tiling — a traditional method of reconstruction that 
reuses materials resulting from typhoon damage — features prominently. And bamboo 
embedded in cement reflects the area's natural resources. The complex's buildings jut 


and lean in reference to the nearby mountains and the angular profile of the boats on 
which the city’s maritime trade once depended. 


See also: Free spirits e New forms 


AQUA TOWER 
Chicago, US (2009) 


The rippling, sculptural exterior of this 82-storey Chicago skyscraper evokes the 
waters of nearby Lake Michigan and the striated limestone outcrops that dot the 
region. Its organically protruding concrete balconies — extensions of the floor slabs — 
curve around the glass-and-steel of the exterior like randomly spaced waves, shading 
the rooms below and extending the vista of those above, while also deflecting the 
wind vortices that commonly occur between high-rise buildings. Its reinterpretation of 
the International Style of the mid-20th century pays homage to one of the city’s most 
famous architects, Mies van der Rohe. 


See also: The skyscraper * New forms 


UNIVERSITY OF ENGINEERING AND TECHNOLOGY 
Lima, Peru (2015) 


Mimicking the coastal cliffs that separate the Peruvian capital from the Pacific Ocean, 
this 10-floor behemoth by Irish architects Yvonne Farrell and Shelley McNamara 
features staggered terraces and gaping light-wells to direct light deep into the interior, 
while creating growing spaces for multi-storey hanging gardens. Brutalist in style and 
built from reinforced concrete sections, its planted meeting areas for students are on 
the public-facing southern side, inviting Lima’s residents to interact with the cafés, 
cinema, theatre, and exhibition spaces. Public spaces are at lower levels, with offices, 
classrooms, and a library on the upper floors. 


See also: The concrete frame * Brutalism 


THE THREAD 
Sinthian, Senegal (2015) 


A communal, cultural, and artistic facility in the village of Sinthian in rural Senegal, 
The Thread adopts German textile artist Anni Albers’ idea that through art, “you can 
go anywhere from anywhere". Designed by Japanese—American architect Toshiko 
Mori and built by local artisans from bamboo, brick, and thatch, the compound 
features artist’s studios, open spaces for community use, two bedrooms for visiting 


artists, and a garden for sharing agricultural methods. The steep, thatched roof directs 
rain into channels in the tiled floors, collecting water for villagers. 


See also: West African architecture * Response to the earth 


NATIONAL MUSEUM OF AFRICAN AMERICAN HISTORY 
AND CULTURE 
Washington, D.C., US (2016) 


A striking testimony to the Black experience in America, the National Museum of 
African American History and Culture’s three-tiered exterior was inspired by the 
crown of a Nigerian sculpted figure. It is faced with 1,200 bronze-coloured 
aluminium panels, cast in a geometric pattern drawn from the ironwork of the 
American south — much of which was made by enslaved people. It was designed by 
Ghanaian-British architect David Adjaye. 


See also: Gridshells and webs * Soulful modern 


LIDETA MARKET 
Addis Ababa, Ethiopia (2016) 


In a departure from the archetypal air-conditioned glass-and-steel shopping mall, this 
artful design by Catalan architect Xavier Vilalta uses prefabricated concrete sections 
perforated with a grid of variously sized square holes to allow air to enter the 
building. These resemble the texture and pattern of traditional Ethiopian fabrics. An 
inverted, cone-shaped atrium widens as it rises and opens out onto the roof, acting as 
a flue to draw warm air from the interior. 


See also: Prefabrication « New forms 


HIKMA COMPLEX 
Dandaji, Niger (2018) 


Nigerien architect Mariam Kamara designed Hikma — which means “house of 
wisdom" — with a derelict mosque repurposed as a library, classrooms, children's play 
areas, a garden, and a new mosque. Locally made compressed-earth bricks feature 
throughout, lowering costs and regulating the temperature of internal spaces. Local 
artisans coated the walls in an adobe mix that features preservative additives, and 
made mats and ropes as partitions and privacy panels. Concrete is used only for 
structural columns and lintels. Given the current scarcity of wood, a traditional local 
building material, metal is used for interior detailing on stairways, for example. 


See also: Mud * Connecting heaven and earth * Soulful modern 


HOUSE OF MUSIC 
Budapest, Hungary (2022) 


Hungary’s newly created music museum and performance space is located in a 
wooded urban park, a setting that inspired its Japanese architect Sou Fujimoto to 
recreate the sense of being beneath the forest canopy. An amoeba-shaped, gently 
undulating roof is punctured by curving holes that provide light and ventilation, and 
allow extant trees to continue to grow skywards. The ceiling beneath is supported by 
slender, trunk-like columns and is decorated with a grid of gold-coloured geometric 
forms that mimic leaves. 


See also: Organic forms * Sensationalism 


GLOSSARY 


adobe A brick formed from a mixture of mud and other organic ingredients, such as 


straw, and baked in the sun; also used to denote the style of architecture characterized 
by the use of these bricks, particularly prevalent in the Americas. 


apse A semicircular alcove at the end of a building; typically associated with 
ecclesiastical architecture, but also a feature of the pre-Christian architecture of 
ancient Rome. 


arabesque A decorative form, first found in Islamic art, that uses intricate flowing 
lines. 


architrave A beam that sits directly on top of a column and forms the base of an 
entablature. 


Art Deco A style in architecture and the decorative arts that gained prominence in 
Europe in the 1920s, and spread globally during the 1930s. American skyscrapers 
such as the Chrysler Building are often viewed as the finest examples of the style. 


Art Nouveau A late-19th century global movement in architecture and the decorative 
arts, drawing on nature as the primary inspiration for its curved forms. 


Arts and Crafts Developed in the UK, a mid-19th century movement in the visual 
arts that opposed industrialization by celebrating traditional craftsmanship. 


atrium The inner courtyard of a building. In ancient Roman architecture, it is 
orthogonal, and often open to the elements. 


balustrade A series of vertical shafts topped by a railing; used as a decorative 
enclosure for a balcony or staircase. 


Baroque An architectural style that emerged in 17th-century Italy and then spread to 
the rest of Europe and Spanish and Portuguese colonies in Latin America; it infused 
the classicism of the Renaissance with drama, grandeur, and intensity. 


Bauhaus An influential school of design and fine arts, established in Weimar, 
Germany, in 1919, and founded by architect Walter Gropius. 


Beaux-Arts A style developed in France during the 19th century, and adopted as the 
model for civic architecture in many American cities. It mixed Classical principles of 
design and modern construction materials. 


Brutalism A mid-20th century style of architecture characterized by the use of raw 
concrete and angular forms. Developed in Europe, it became popular around the 
world, and was often chosen for landmark buildings in African countries newly 
liberated from colonial rule. 


buttress A masonry support for a wall. 


capital The head of a Classical column, realized in both plain and decorative styles. 
Classical Architecture based on principles established in ancient Greece and Rome. 
cloister A covered walkway that connects a church and a monastery. 


cob A method of building in which mud mixture is laid, allowed to dry, and then has 
successive layers added to it. 


coffering A series of recessed square or octagonal panels used for ceiling decoration. 
colonnade A regularly spaced series of columns, often supporting a roof. 


Constructivism An avant-garde design movement that developed in Russia around 
1914, and grew in prominence in the Soviet Union during the 1920s. 


corbel A cantilevered wall-mounted bracket bearing a load, such as an arch. 


Corinthian An order that originated in ancient Athens. The columns of the order are 
defined by elaborate capitals, which are decorated with an acanthus-leaf motif. 


cornice The upper horizontal moulding of an entablature. 
cupola A small dome that tops a structure. 


Deconstructivism A late 20th-century architectural movement, influenced by theories 
of Postmodernism, that disrupted and fragmented traditional shapes to create radical 
forms. 


Doric An order that features fluted columns and plain capitals, with minor 
differences between Greek and Roman versions. 


dormer An enclosed structure, often housing a window, that projects from a roof. 


engawa In Japanese architecture, a strip of flooring, usually made of wood, that runs 
around the periphery of a room or building. 


entablature The upper section of an order that sits on top of the columns, featuring 
an architrave, frieze, and cornice. 


Expressionism A movement, popular in Europe in the 1920s, that sought to create an 
emotional architecture through bold experimentation with form. 


facade The external front of a building. 


flying buttress An externally located arch or half-arch that transfers the thrust of a 
vault or roof to a masonry support. 


formwork A frame for moulding concrete or mud. Traditional formworks are made 
from wood, but steel is frequently used in modern structures. 


frieze The mid-section of an entablature, sometimes decorated with carvings. 


Functionalism The belief, popularized in the early 20th century by architects such as 
Le Corbusier, that a building’s form should be dictated by its function. 


Futurism An early 20th-century movement, originating in Italy and spanning the 
literary and visual arts, that celebrated technology and dynamism. 


gable The triangular section of wall at the end of a pitched roof. 


Gothic A European architectural style of the Middle Ages, often seen in churches and 
cathedrals, that emphasized verticality, facilitated by structural elements such as 
ceiling vaults and flying buttresses. 


gridshell A lattice structure, usually formed from wood or steel; its strength derives 
from the double-curve of its shell. 


groin The curve produced at the meeting point of two vaults. 
hipped roof A roof with four sides, all of which slope down towards the walls. 
hypostyle A space covered with a roof supported by massed rows of columns. 


International Style A form of Modernism that became a dominant style of 
architecture around the world in the mid-20th century; it is notable for its clean lines 
and liberal use of glass. 


Ionic An order originating in Asia Minor, characterized by the scroll-shaped 
ornaments (volutes) on its capitals. 


Italianate A style popular in the 19th century, first in Europe and then in the US; it 
softened the austere principles of Classical architecture with additions such as pitched 
or hipped roofs and towers. 


keystone The stone located at the apex of an arch or a rib vault; it secures the other 
stones in position, enabling the arch to bear weight. 


lancet An opening formed from a tall, pointed arch, used in windows and arches. 
lintel A horizontal weight-bearing support placed over an opening. 


Mannerism An architectural style that emerged in Italy in the 16th century, and 
subtly subverted the Classical conventions of Renaissance architecture. 


minaret A tower, usually by a mosque, used to call Muslims to prayer. 


Modernism An early 20th-century movement, it pioneered the minimalism that 
dominated Western architecture in the first half of the 20th century. 


Moorish The Islamic architecture produced in western North Africa and parts of 
Europe (including the Iberian Peninsula, Sicily, and Malta) during the Middle Ages; it 
is characterized by the use of horseshoe arches and geometric decorative motifs. 


murqanas A style of vault, resembling a honeycomb, found in Islamic architecture. 


Neoclassicism A form of Classical architecture based on direct experience of the 
buildings of the ancient world. 


Neovernacular A late-20th century style of architecture that incorporates traditional 
building techniques into modern designs. 


obelisk A tall shaft of stone that tapers into a pyramid at the top. 


order In Classical architecture, the rules determining the arrangement and design of 
the columns and entablature. The Greek orders — Doric, Ionic, and Corinthian — were 
supplemented by later ones, including the Tuscan and the Composite. 


Palladianism An architectural style, heavily influenced by Classical principles, 
developed by Italian architect Andrea Palladio during the 16th century. 


pediment The triangular gable situated above an entablature. 

piano nobile The principal floor of a large house located on the first floor. 
pilaster An embedded rectangular column. 

pitched roof A roof consisting of two sides sloping down from a central ridge. 
portico A roofed structure supported by columns on at least one side. 


Postmodernism A global movement, emerging during the second half of the 20th 
century that responded to Modernism with playfulness and, in some cases, excess. 


pueblo The architecture of the indigenous people of the southwestern United States. 


rammed earth A method of mud building in which the mud is packed into a 
formwork. 


reinforced concrete A variety of concrete that has a high tensile strength, typically 
achieved by embedding steel bars. 


Revivalism The practice of applying a historic style to a new building. 


ribbed vaulting A projecting structural element that supports the infilled panels of a 
vault. 


Rococo A decorative style of 18th-century architecture that evolved from Baroque. 


Romanesque A style of building popular in Europe from around 1000 cz, influenced 
by ancient Roman architecture. 


rustication A type of masonry in which roughened blocks are separated from each 
other by recessed joints to achieve a contrasting texture. 


Sensationalism A style of architecture popular throughout the world in the late 20th 
and early 21st century; it employed unusual forms to produce spectacular visual 
effects. 


stucco A slow-drying, lime plaster that is often used for decorative wall and ceiling 
finishes. 


tracery The ornamental pattern of lines on the upper section of a Gothic window. 


trefoil A design motif of three overlapping circles, often used as a decorative element 
on a Gothic window. 


vault An arch that forms the ceiling of a building. 


vernacular Everyday architecture from around the world, designed and built in 
accordance with local traditions. 


voussoir A wedge-shaped masonry block used in a vault or arch. 
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